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Contributions to the Knowledge of Dimorphotheca
montana T. Norl.

New Varieties and a Discussion of the taxonomical
Position of the Species

By TycHo NORLINDH

IMeddelanden fran Lunds Bolaniska Museum Nr 116)

Dimorphotheca montana is one of the very few South African species
of the tribe Calenduleae, the variation and distribution of which is not
vel quite satisfactorily known, That is mainly due to the fact that the
main parl of the herbarium material of the species is incomplete, It is
above all the lack of ripe achenes that makes the classification of the
malerial difficult. Unfortunately I have nol yvel succeeded in obtaining
any living malerial for making a more profound sludy of the species,
but I hope in the near future to get germinable seed of I). montana for
experimenlal cultivation. eyvlological and embryological investigations.

When in 1943 1 deseribed D). montana as a new species | had only
one single complete specimen ol it at my disposal. This had been col-
lected at an altitude of 2300 melres on Seven Weeks Poorl ML in the
Laingsburg district of Cape Province,

However, during the last ten years T have on several occasions re-
ceived as loan or gift malerial of Dimorphotheca which belongs lo Lhe
form series ol D. montana. Mosl valuable are those colleclions ol the
species which I have received from the Bolus Herbarium of the Uni-
versily of Cape Town. When studying this material, particularly Miss
IZ. Esterhuysen’s excellent collections. I have observed that D. montana
varies considerably both in the shape of the leaves and in the colour
of the flowers, and that it has a fairly wide distribution in the Cape
region. Even the ray achenes vary in such a way that the wings are not
always entive bul may be more or less lobaled or divided.

During the fourteen years which have elapsed since 1. montana was
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described so many facts have been added concerning this inter-
esting species, that I now consider the lime is ripe to give an accounl
of my investigalions of il and to discuss its laxonomical position.

As regards the other species of Dimorphotheca sens. str.. no malerial
has been added more recently lo cause any noteworthy modifications
or additions to my monograph of 1943. The distribution statements
have increased much. it is true, but these do not change in any essenlial
respect the general impression given by the distribution maps already
published.

I beg to tender my sincerest thanks lo Dr. L. Bolus, formerly Curator
of Bolus Herbarium, and Miss E, Esterhuysen who have sent me valu-
able material of Dimorphotheca montana, 1 also wish to thank Mrs.
Elsa Nordstrom for drawings of achenes of the species. When quoling
specimens, I have indicated in brackets the herbarium in which they
are to be found. The following herbarium abbrevations are given:
BOL=Bolus Herbarium. Cape Town, LD = Botanical Museum and Iler-
barium of Lund.

Morphology and Variation

iimorphotheca montana has been characlerized by me {Norlindh 1943,
p. 74}, inl. alia as a perennial herb with entire leaves, golden-vellow
ray florets and 3-winged ray achenes. The malerial of D. montana now
to hand shows Lhal the nomenclatural type is quite exlreme as regards
the shape of the leaves. Forms having only entire leaves seem in facl
to be less common.

D. montana occurs always as a perennial herb with a well developed,
= strongly lignified rhizome which sometimes may be so exceedingly
branched thal the plant forms mats. Al the apices of the rhizome
branches and a few emes below it, the rhizome is provided with hard.
tightly-packed remnants of leal sheaths, from which the lower parl of
the tough midrib often stands out as a thick, irregularly curved bristle-
shaped body. The rhizome sends out here and there, just above the old
leaf scars, rootlets which are a decimetre long but only aboul one milli-
metre thick.

The stems are erect or ascendent, 1 3.5 dm high and unbranched,
bearing a single head. Usually a rhizome sends oul only a few ferlile
stems or somelimes only a single one. As the speeies is very beauliful
in flowering slage il is easily explicable that mosl botanists have
selecled flowering stems and have neglecled o take fruiting stems., Il is
mainly thanks to Miss IZsterhuysen’s care in collection T have suececded
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Fig. 1. Dunorphotheca montana var. venusta T. Norl. — Type of the variety
Esterhuysen no 11340 10 herb. Bolus < (0.4
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in obtaining a few perfectly complete specimens with well-developed
fruits.

The shape ol the leaves varies usually in one and the same specimen.
The lower ones are obovate— spatulate —(linear-)oblanceolate, the upper
ones linear or oblaneeolate. In each specimen there are oflen both entire,
sparsely dentate and sinuate-dentate leaves, More rarvely, all the leaves
arc enlire as in Lhe lype specimen.

The colour of the ray florels is often difficult to judge when it is a
malter ol herbarium specimens of 0. montana. In more newly collected
and carefully dried specimens the colour of the flowers may be well
preserved. in others the original colour has faded entirely or partly.,
Forlunately there is a statement of the colour of the flower on the label
of mosl collections of D. mentana. Only in a few specimens is the
original colour of the flowers quite unknown.

In the type specimen the colour of the ray florets is designated as
golden-yellow. To D. mentana sens. str. T assign thal biolype group.
the rays florets of which are predominantly yellow in colour, for in-
slance pure yellow. bright vellow. orange-yellow,

Besides this D. monlana comprises biotvpe groups. the ravs ol which
are pink, purple, partly violel, partly white, ete. For further informa-
tion aboul the colour of the flowers I refer the reader to the disenssion
under the main species and the varieties,

The ray achenes in the type specimen ol . montana are rather
broadly 3-winged. the margins of the wings being entire (Norlindh
1943, p. 67, Fig. 4 j). In var. amoeena which usually has pink flowers
the achenes, see Fig. 2 a—Dhb. agree excellenlly with those in the vellow-
flowered main species. As an interesting comparison | may here point
oul, that 3-winged achenes of a similar Lype also occur in some Osteo-
spermum species, inl. alia in sect. Trialata {Norlindh 1943. p. 194).
However, in this case it is only a malter of a parallel development of
the achenes. Concerning most of the other characleristies I will not say
that Dimorphotheca montana shows any closer connection with the
species in thal section ol Osteospermum.

The wings of the ray achenes are not always entire as in the main
species and in the above-mentioned variety bul lhere are examples
showing that the wings may be irregularly crenate or sinuate or divided
into secondary wings (see var. venusta, p. 146, IYig. 2 ¢). This division
ol the three wings inlo lobes or winglels is not a secondary phenomenon
bul il appears in an early stage of developmenl, viz. already in the
ovaries during the flowering. Thus, this is not a case of a parallel with
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Osteospermuin spinescens Thunb.. in which the wings of the achenes
remain entire until the achenes are ripe. Then usnally expansion takes
place together with burstings in the cellular tissue of the wings, these
being more or less deeply transversely laceraled in a varying number
of laciniae (Norlindh 1943, p. 229, Fig. 22 d et p. 232).

When studying the material of Dimoerphotheca montana now avail-
able 1 have come lo the conclusion that the species comprises three
more characteristic biotype groups, which I designate [J). monfana sens.
str.. D). montana var. amoena and D). monlana var. venusta.

Dimorphotheca montana T. Norl. sens. str.

T. Norlindh, Studies in the Calenduleae I, 1913, p. 73.
Icon.: T. Norlindh, Le. p. 67, Fig. 4. k
Tvpus speciei: Andreae n. 1193 in Herh. Nalb. Pretoria

The main species is characterized by the wings of the ray achenes being
entire and by the ray florets being vellow, As a rule the ray florets are
on their under surfaces not solely yvellow in varying shades but have a
more or less strong admixture of some other eolour, for inslance purple,
violet or brown,

As a complement to the original deseription. it ought to be specially
emphasized thal the main species also comprises forms wilh denlale
and sinuate-dentate leaves. that it has a rhizome of the kind which has
been exhaustively described at the beginning of this chapter and thal
the perfeclly ripe disc achenes are considerably broader in proportion
to their length than is seen from the figure cited above.

Dimorphotheca montana var. amoena T. Norl. — Var. nova
A typo difflert: ligulis florum radii non f{lavis—aurantiacis sed
supra roseis vel pallide roseis vel interdum albis, subtus roseis vel
violaceo-roseis vel purpureis.

Icon: IFig. nostrae 2 a—b, 3.

Tyvpus varietatis: Esterhuvsen n. 22210 in herb. Bolus

Gape Prov.: Tulbagh: In clivis saxosis montis Winlerhoehsberg Tulbaghen-
sis, inter 4000 et 5000 ft. Bolus, 1879, flor. Nov., n. 3089 (BOL. probabililer!
Ridge on 2 slopes of Gro Winterhoek. In shade at foot of chiffs, 55006000 f1,
Esterhuysen. 1951, flor. 31 Dec, n. 19796 (BOL. LD}.

Worcester: Malroosberg, 7000 ft, Bolus, 1895, flor. Dec, n. 3936 (BOL) —

Eod. loco, 7400 ft. Bolus. 1897, flor. 2 Jan. n. 4413 (BOL, probabiliter!l. — Hex
River Mts, Buffelshoek Twins, gully., 3500 fl. Lsterhuysen. 1942, fruet. 25 Dec.,
n. 8388 (BOL). — Waathoek Mt, amongst rocks, 3300 ft. Fsterhuyvsen, 19420 flor.

15 Dee. no 8329 (BOL). — Keeromsherg, cliff S side. summit in shelter of rocks.
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Fig. 2. o b Dimorphotheca montana var. amocena "I, Norl, 1 ray and b disc achene

(Esterhuysen n. 22210 in herh., Lund.). — e—d . montana var. venusta T. Norl.

¢ ray and d dise achene {Esterhuysen n. 11310 in herb. Bolus.|. — » 5. (Mrs. 1. Nord-
slrom delin,)

5000 6600 11, Esterhuysen. 1943, flor. 8 Nov,, n. 9253 (BOLI. — Waaihoek Pk.
Amongst rocks near summit. 6400 ft. Esterhuysen, 1950, flor. 25 Dec., n. 18221
(BOL, LD}. — Hex River Mts. Fonteintjiesberg—>Sentinel. Ledges. usually on 8. side.

5500 ft, Esterhuysen, flor, et fruet. 1 Nov. 1953, n. 22210 (BOL, LD).
Prince Albert: Swarlberg Pass, Stokoe, 1942, flor, Dec,, n. 8768 (BOL}.
Swarlherg Pass arca, Stokoe, 1943, (lor. Dee., n. 9086 (BOL, probabiliter!).

In this variety the wings of Lhe ray achenes are enlire as in the main
species, It differs from 1. montana sens. str. only in that the colour of
the ray florets is not vellow or orange-yellow,

Concerning Dimorphotheca Harvey (1865, pp. 4117, 418) attached a
great importance to the colour of the flowers and used il as the primary
characler in his examinalion key. According to the colour he divided
the genus in the following two groups ol species: A. Rays while, or
purple. or while above purple beneath, and B. Rays yellow or orange.
[ too made use of the colour of the flowers when [ worked out my key
Lo the species in Dimorphotheca (Norlindh 1943, pp. 43, 41). However,
in several cases il has proved that the importance of the colour ought
nol to be exaggeraled as a taxonomical characler in the tribe Calen-
dulecie,

When it is a question of D. montana the colour of the flowers, yvellow
and non-yellow, can only be used as a character distingnishing varieties,
As far as 1 know the yvellow-flowered main species and the non-yvellow-
flowered var. amoena agree with each other in all other characters. Only
if it were 1o be shown by future investigations that they have different
chromosome numbers could there be any queslion of elevating the
above-mentioned variety to the rank of a species.
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The colour of the ray florets in ). montana var. amoena is in some
cases designated only as pink. However, Lthe plant label gives some-
times more detailed information aboul the shade. e.g. rays pale pink
above, deeper violet-pink beneath. As a rule the under surlaces of the
ray [lorels may be somewhal darker than the upper ones by a more or
less strong admixlure of violet to their pink or red colour. Concerning
the upper surfaces of the florets the colour-scale is pink— pale-pink—
white. The extreme form, pure white above, is probably rare. It occurs
int. alia in one specimen of Miss Eslerhuysen’s collection n. 22210 from
Hex River Mts in Worcester District. The rays of one specimen from
Matroosberg in the same district are designated as purple (violet-red].

Dimorphotheca montana var. venusta T. Norl. — Var. nova

A typo differt: acheniis radii 3-alatis. alis irregulariler lobatis vel
in alis parvis secundariis divisis: ligulis purpureis vel roseis.

Leon: Fig nostrac 1, 2 e—d, 3.

Typus varielalis: Esterhuyvsen n. 11340 in herl. Bolus.

Cape Prov.: Paarl: Wemmershoek Pk, ledges in gully on W. side. 4000—
2000 ft, Esterhuysen, 1944, flor. et fruct. 31 Dec.. n. 11340 (BOL).

Ceres—Worcester: Roodeberg, Hex River Mls., Slopes below rocky sum-
mit, 8.E. side, 6800 f1, Esterhuysen, 1952, flor. 27 Dec., n. 20888 (BOL, LD|.

This variety differs from the main species both in respect of the shape
of the ray achenes and in the colour of the ray florets. However. from
var. amoena it differs only in respect of the characteristies [irst-men-
tioned.

The margins ol the wings are irregularly crenale or sinuate and in
extreme cases lhe primary wings are partly divided into a few small
secondary wings. Because the wings are so irregular in their shape |
do not consider thal the wing-character in this case should be given
any greater taxonomical value, In some achenes or ovaries the margins
of the wings are only slightly crenale or inconspicuously incised. The
boundary between this variely and the remaining populalion of the
species, based on differences in the shape of the achenes, appears there-
fore less clearly defined and it is above all for this reason that T have
desisted from establishing venusta as a separale species.

The ray achenes of the type collection from Wemmershoek Mt are
not perfectly ripe bul slill they give a good idea of the appearance of
the achenes in a ripe state. As regards the collection from Roodeberg
in Hex River Mts, I have only had the opportunity of studying the ray
ovaries and a few ray achenes in a very early stage of development.
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and they have all proved to be clearly 3-winged. The margins of their
wings are irregularly crenate or incised. Concerning the ray ovaries in
a very early flowering stage it is almost impossible to judge the shape
of the wings. When studying the ovaries and young achenes it is neces-
sary to boil them up for microscopical investigalions.

D). montana var. venusta has exceedingly beautiful flower heads. up
to 7 ¢em in dimmn. The rays of the lype are described as bright purple
and in the specimens from Roodeberg as pink. As regards the colour
of the flowers this variety thus resembles var. amoena.

A Discussion of the taxonomical Position oi
Dimorphotheca montana

This species occupies a ralther isolated position in Dimorphotheca sensu
striclo, i.e. that group ol species in the Lribe Calenduleae, which nor-
mally has fertile female ray florets and true hermaphroditic disc [lorets
and which has ray and disc achenes of fundamenlally ditferent type.
to which Vaillant alluded when naming it Dimoerphotheca.

It does nol (it particularly well in any of the sections of Dimorphotheca
sens, str. hitherlo established. D. montana differs from sect. Meteorina
(Cass.) DC.. to which the type ol the genus Dimorphotheca, D. plu-
vialis (1..) Mnch, belongs, above all by being a perennial herb wilh a
well developed. very characteristic rhizome and by having 3-winged
achenes. Dimorphotheca montana dillers least from the monotypical
seclion Arnoldia (Cass.) DC., which originally was deseribed as a genus.
The prelty species in this section, 1), chrysanthemifolia (Venl.) DC..
differs from ). montana, inl. alia in respect of the habit of growth and
the shape ol the leaves. Il is a shrub or undershrub. up to 1 m high.
and has mainly lobated and divided leaves which show the following
series of variation: coarsely dentate  pinnatilobate—pinnaltiparlite.

In discussing the taxonomical position of IJ. montana 1 wish to em-
phasize that this species shows a great similarily to species of the genus
Castalis in respect of the habit of growth, the leaf-shape, the rhizome
and the general appearance. This [act was unknown to me al the time
when I described D. montana. Then 1 had only seen one single complete
specimen of it and did not know anvthing about its variation. Thanks
to more recent collections 1. montana has proved lo be a species fairly
rich in biotypes. However. this creates a problem difficult of solution
when il comes to distinguishing the genus Castalis from Dimorpho-
theea. As regards the development of the organs of fruclification this
species agrees with Dimorphotheea but in olher characters il is mosl
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Fig. 3. Distribution of the varictics of Dimorphotheca montana 'I'. Norl, and the type

loeality of this species. — D. monfana var. amoena T. Norl. filled circles and half-

moons. — . moentana var. venusta T, Norl, open circles. — Type locality of
D. montana, filled cirele cut by a white line,

closely connecled to the following species of Castalis: €. nudicaulis (L.)
T. Norl. and C. Tragus {Ait.) T. Norl.

As | have defined Dimorphotheca (Norlindh 1943, pp. 32, 38) it is
logically correct to include D. montana in that genus, because it deve-
lopes both ripe ray and disc achenes, IHowever. this is not a natural
arrangemenl, because this species shows much more affinily with the
two Castalis species mentioned above than with any species in the frue
Dimorphotheca. The morphology of these three species suggests thal
they are very closely allied in their historical development. No doubt
these two Castalis species and Dimorphotheca montana have evolved
during a recent period from a common ancestor in the genus Dimorpho-
theca,

Concerning Castalis and its development from Dimorphotheca by a
reduction of the pistils of the ray florets I refer the reader to my earlier
works on this subject (Norlindh 1943, pp. 15. 24, 32 et 1946, p. 484],
Here one need only repeat thal the pistils are most strongly reduced in
Castalis Tragus and that one biotype group in this species entirely lacks
ray slyles. but that in another short styles have developed. which in
some cases are somewhat cleft. lacking stigmalic swellings.
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In this connection the following question arises. Ilas the population
of Limorphotheca montana throughout fertile ray florels or does il also
comprise biotypes with sterile ray [lorets? If it can be shown that there
is a hereditarily determined slerility in the ray florets ol cerlain bio-
types of . mentana and thus that this species is a transilional one,
Lhen it ought to be transferred to Castalis, because it shows more affi-
nity with species in that genus than with those in Dimorphotheca.

It is nol always convenient to unite two genera il they should prove
lo be connected with each other by transitional species. There are
hundreds ol genera in the system which are not quite clearly delimiled
from each olher, e.g. Aster and Conygza, Gnaphalivm and Helichrysum,
Bromus and Festuca. For various reasons lhey are kept as separate
genera in spite of the occurrence of one or several species which form
transition belween them. The transitional species may conveniently be
included in the examination keys of bolh genera, but be placed in that
genus, the species of which they most resemble.

As Castalis represents a special line of developmenl in the tribe Calen-
dulae T consider it tenable to keep il as a separate genus even il it
should prove to be connected with Dimorphotheca by a transitional
species,

In a future paper I inlend lo give an account of my embryological
investigations of Castalis nudicanlis, which T have had under cultiva-
tion for almost twenty years, and discuss more lhoroughly the affinity
of this species with Dimorphotheca montana,

The problem of the taxonomical position of Dimoerphotheca montana
can probably not be quile satisfaclorily solved before different forms
in the species-complex have been investigated from an embryological
and eylogenetical point of view, including experiments of crossing it with
Castalis nudicaulis and if possible also with Castalis Tragus.
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Tetraploid Rubus arcticus, framstilld genom
colchicinbehandling

Av GUNNY LARSSON

Vildvaxande Rubus arcticus L., akerbir, har gjorts till foremal f6r for-
adling pa grund av sina osedvanligl aromatiska [rukler. Dessa dr emel-
lertid sma, 1.16 gram i medelvikt per frukt (3). och sitler mycket hart
fistade vid foderbladen. Det tar alltfér lang tid med bade plockning
och rensning. vilket gor biren dyrbara 1 inkép. Da akerbirel dessutom
alll mer och mer visar tendens att forsvinna, dir kulturen gar fram,
dr det av stor vikt att fa fram biillre och odlingsviirda typer av det-
samimat,

I Finland har dr Antero Vaarama, nu professor i holanik vid Abo
universitel, under sin tidigare befatining vid Piikkio forsoksstation
korsat R. arcticus med niirbesliiktade arter och fatt fram nva virde-
fulla typer. dock inga med den sa typiska akerbiirsaromen (7].

Aven i Ryssland och Kanada har R. arciicus anviints i foridlingssyite,
I det senare landel lir del emellertid ha rort sig om hybrider eller
plantor ayv den narbeslaktade arten R. acaulis {1). Man har dir ej ansetl
sig ha nagon storre orsak atl syssla med densamma, da (ruklerna saknat
speciell arom. detta enligh uppgift fran dr M. B. Davis i Cenlral Experi-
mental Farm. Ottawa,

Dr Vaarama var den forste. som konstaterade, all del diploida kro-
mosomtalet hos akerbiir ér 14 (6). Detta har fiven bekriiltats av forf.,
som gjorl manga undersokningar dels av morfologiskl avvikande klo-
ner. dels av egna uppdragna froplantor. Endast vid ett enda tilltille
— i en tvillingplanta hittades bredvid de diploida cellerna en klart
letraploid sadan.

[Forsak att fordubbla kromosomtalel hos dkerbiret med hjalp av
colchicin har lidigare ulforts pa andra hall, men inga rapporter har
ulkommit om att dylika forsok lyckals. Salunda antages, alt de tetra-
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ploida akerbiirsplantor. som kom till stand i Ojebyn varen 1949, var
de [drsta i sill slag. Il par av dem har overlevl myeket viil och déirtill
blommat och satt frukt.

Material och metoder, [ slutel av juli 1948 insamlades fron bla. fran
storfruktiga akerbiirsplantor 1 Ojebyns niirhel. De [drvarades under
vinlern i en pase i ordindar rumstemperatur. Svarigheten var sedan att
fa dem alt gro. Men med forbehandling i koncenlrerad svavelsyra en-
ligt Rose (4) gick det ganska bra. Av cirka 10.000 fron fdrstordes 2000
vid behandlingen. En del var tomma. andra moglade i petriskalarna,
och ganska manga talde ej colehicinbehandlingen, Sammanlagt klarade
sig etl hundratal plantor. Bland dessa fanns forutom kontrollerna fem
silkra tetraploider saml en del chimirtyper.

Det forsta tetraploida akerbdret. benamnt 49 — 7 a, kom till pa fol-
jande silt. 100 [ron fran ovannidmnda portion lades i Koncentrerad
svavelsyra med sa myeket vitska. all frona ej klumpade sig. Da och da
skedde omriorning. Efter tva timmar hiillldes viitskan bort. och frona
utsattes en kvart [or rinnande kallt vatten. Darefter lick de ligga i en
5 %0 losning av natriumbikarbonai. tills bubblorna slutal ail komma
upp. Da tviittades de igen 1 rinnande vatten under en kvart, Diirefter
rullades de pa lidningspapper. sa att man kunde fa bort endokarpet.
och kunde sedan omedelbart Fggas L1l groning 1 en pelriskal, Della
skedde den 31 mars ar 1949. Det fanns da endast 84 fron kvar efter
behandlingen. 29 dygn senare ulvaldes 25 av de hiista. vilkas roller da
borjal skvmta fram. och éverfordes i en 0.5 % colchicinldsning. Dir
fick de ligga i 18 dygn. Bland dem konslalerades samma ar en telraploid
planta med 28 kromosomer i rotspetsarna i(fig. 1 el. Flera andra i detta
prov kunde antagas vara tetraploida, men de dog sa smaningom. innan
de hunnit undersiokas,

Den andra tetraploiden. 49 — 3 a, fortfarande vid liv. hiirstammade
fran elt (ropartic taget fran normalstora frukter. vilket stratifierats i
kruka och statt frostfritt 1 Kiilllare under vintern. Lfter svavelsyvrebe-
handlingen inlriiffade groningen hiir efter fyvra dagar. varefter éver-
fiviining skedde till 0.5 % colchicinlésning. 5 6 dagars behandling
tycktes denna gang vara nog {6r att ge effekt. Smaplantorna dverfivi-
lades i sand -Ftorvmull i en pelriskal, vilken hela liden i likhet med
avriga prov stod i elt fonster, som vette mol norr. Rumstemperaturen
holl sig mellan +157 och +207 C.

I°6r fixering av rolspetsar anviindes Navashin-Karpechenko. och dylik
begagnades aven for knoppar, sedan dessa [drst nagon minut fixerats i
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a b c

Fig. 1. a -b meios och ¢ milos [rolspels-) hos tetraploid R. arcticus. 2n =28,
d—e meins och £ mitos fran diploid R. arcticus, 2n=14. <3000,

Carnoy 31 1. For klyvoppningsmitningar fixerades jimforbara bladsnitl
i Carnoy 3 :1 under nagra minter och lades direfter i acetokarmin.
Hiri lades dven pollenkorn for miining av diamelern (3].

Alla permanenta preparal ritades vid Statens tridgardslirsok. Alnarp,
med anviindandel av ett Zeiss-mikroskop och ritkamera vid 3000

gangers forstoring.

Resultat. — De cholchicinbehandlade plantorna viixte oerhiorl langsaml
och hade den forsta hosten i bista fall blott 3—4 blad, eirka 1 cm breda,
Kontrollerna hade betydligt flera blad.

Ett par vintrar overlevde samtliga fem tetraploider, emedan de da
fick Overvintra i frostfri jordkillare. Da (6rf. antog, att de sedan var
tillrdckligt hirdiga, placerades de ute i kallbiink med pafdljd, alt tre
av dem dog under den exceptionellt snofattiga vintern 195152, da
etl stadigvarande och dirtill lunl snéticke ej kom forriin fram i de-
cember,
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Rubus arclicus

FTTTTT I3 %am

a Iy

Fig. 2. Bladtvper hos tetraploid och diploid Rubus arcticus L. dkerbir

Morfologiskt skilde sig de behandlade plantorna tydligt fran kon-
irollerna. Som vinlal var bladen tjockare och kanterna mera skarpi
sagade. vilkel ocksa framgir av fig. 2 a och b, Fig, 3 a och b visar. all
letraploiden hade storre klyvoppningar an diploiden, och 1 labell 1
uttryvekes skillnaderna siffermassigt. 50 Klyvoppningar hade malts ay
varje exemplar. Mellan de rena telraploiderna och diploiderna var
skillnaderna statistiskt sikra. men inom hela det colehicinbehandlade
materialet varierade Klyvoppningslangden mera in inom de obehand-
lade planlorna. Della hade tidigare konstaterats blLa. av Lamm (2).

Yiligt sett skilde sig de tetraploida blommorna ej nimnyart 1 storlek
fran de diploida (fig. 4}. da dessa senare kunde variera kolossall bade
till storlek och form. Jag lade dock mirke Ll att foderbladen var
ovanligt rikt besalta med har och Kkortlar hos den tetraploida blomman,
Pollendiametern var hos denna ocksa markbart storre sasom framgar
av tabell 2 och fig. 5 a och b. De flesta pollenkornen var fvllda saval
hos tetra- som hos diploiden.

Vad slutligen fruklen betraffar. utbildades fiarre men nagot slorre
noller hos tetraploiden (fig. 6). och de hade aven en nagot skrovligare
via. vilket framgar av [orstoringen pa fig. 7. Antalet noller raknades
e] hos letraploidens frukt. men hos diploiderna uppgick de 1 medeltal
till 28 st. Medelvikten av 1000 fron var hos denna 212 gram. medan
densamma hos letraploiden ej understeg 3 gram.
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a b
Iig. 3a. Klyvoppningar hos tetraploid Rubus arcticus 149-3 aj. < 320.
: ; g I
FFig. 3b. Klyvoppningar hos diploid Rubus arcticus 1Umed-klonl. — X320,

Ar efter ar gjordes manga rotspetspreparat av de formodade tetra-
ploiderna och alltid konstaterades det somaliska kromosomlalel vara 28.
Ar 1952 blommade den ena telraploiden for forsta gangen med en enda
blommua, 1953 var det nagra stycken, och da kunde éven ell par knoppar

i e R Wi sl RS
0 1 & 3 4% Som

in I'ig, 4, Rubus arcticus. 2n
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Tahell 1. Jimforelse mellan kiyvippningslingd och kromosomtal.

C-hehandl. R, arcticus

Skalenhet 2n Skalenhel  2n
A—1 & vacbanaaae 13,72 £ 0.15 28 d0—8a ..o 14.42 14, 28
#9328 aaheeiigs 19.38 + 0.21 28 19—T 8 . .ovvnnnes 12.78 14
49—38 ....aeens 18.30 £ 0.17 28 49—1la...000nes 13.84 14, 287
49—da ..., 23.12 + 0.47 28 Jh==1Z U . vs0ernns 16.98 14
F9—Di8 iieee s 18.70 £ 0.23 28 d9—13a . ...ooon 18.56 14, 28
Kontroliplantor, obehandl. Kloner
Skalenhet n Skalenhet 2n
AG—=A6:8 . iuienaiics 1450 £ 0.13 14 Gran 87 saia s 13.84 £ 0.114 14
L e [ i 1416 £ 0.15 14 Laxbiicken 4 . .... 13.24 20,038 14
49—18a ..o 1342 +0.16 14 Laxbicken 5 . .... 13.16 X 0.16 1
49—1%a . . vvins 13.06 = 0.14 14 Laxbiicken 7 . .... 12.76 £ 0.16 11
40908 . . .ornnns 12,10 + 0.14 14 Sunderbyn . ...... 12,18 £ 0.16 11
0= o ol 13.28 + 0.18 14 Umed 8......... 1360%0.14 14
Umed 1075 onaiven 13.04 0,17 14
 EVTT I ) S 13.34 £ 0.16 14

fixeras. De tre f0ljande aren var del ganska mycket blommor pa bada
tetraploiderna, men av olika skil kunde da inga undersokningar goras.

Diskussion av resultaten. De tva overlevande tetraploiderna har som
férut nimnts beteckningarna 49 -1 a och 49 — 3 a. Dessa bada finns
nu jimte kontrollplantor utplanterade pa ett filt vid Ojebyns forsoks-
station.

Hela plantan av 49 1 a medtogs lill Alnarp och var dir planterad
i kruka aren 1951 och 1952, varefter den ater planterades ut pa fall i
Ojebyn. Denna tetraploid har alltid varil myckel svagviixande. Skulle
man endast doma av klyvoppningsmitningarna kunde den vara di-

Tabell 2. Jimforelse mellan pollendiameter och kromosomtal.

Pollendiam.

i skalenhet 2n
R.arcticus, 49—1a .o civininvasnsnese 925+ 0.11 28
T arcticts; 49 =380 . vaainwes s ssvveiiig 10.86 * 0.09 28
R areties, Laxbacken 4o, . b vl svwmmtiamns 8.01 £ 0.06 14
K. arotions; Laxbacken' D oo qe ey svaan oo 8.02 £ 0.08 14
Retdaent; Tae France s w wammi tan v e va 11.86 +0.14 28
F SO ETIES v v s s T SR AR R R 6 10.10 = 0,08 a8

SR e 1] AR M e g WL b SN et 8,17 £ 0.06 11
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5. a Pollen frin tetraploid Rubus arcticus (49-3al. <320, — b Pol-

len fran diploid Rubus arcticus (19-16a, kontrollplanta). < 320.

ploid. men undersikning av bade mitos och meios (fig. 1 a—c¢) har
klart visal, alt den fir tetraploid. Korsningar mellan denna lelraploid
och R, stellatus (2n=14} har ocksi givil en triploid planta, 2n=21,

49 — 3 a dr mycket kraftigviixande och 1 det avseendet lik kontroll-
plantorna. Den har emellertid stora klyvoppningar och pollenkorn,
fafroiga frukter samt somatiskt kromosomtal 28, Meiosen har ej under-
sokls hiir. Men plantor efter fri avblomning har i rotspetsarna visat

Resbus arcticus

e ——

Fig. 6. Frukter (ej fullt utvecklade} av tetraploid och diploid Rubus arcticus.

11 Baolaniska XNotiser 1957,
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Fig. 7. Fron av tetraploid och diploid R. arcticus.

samma kromosomtal, d.v.s. 28, vilket tyder pa att korsning kan ha skett
med den inlill planlerade 49 — 1 a. Diarmed har édven 49 — 3 a bevisats
vara tetraploid,

Dessa bada konstgjorda tetraploider av Rubus areficus ir de forsta
i sitt slag, och nagra spontana sadana har ej heller tidigare rapporterats.
Tack vare framstiillningen av dem har man nu slérre mojligheter till
kombinationsforidling med andra nordliga Rubus-arter, tex. R. cha-
maemorus och R. stellatus och dven med odlade former av R. idaeus,
da sirskilt tetraploida typer av densamma. Diirfor kan de bada tetra-
ploida akerbirsplantorna fa inte endast teoreliskl ulan fiven prakliski
varde.

Undersikningarna har utforts vid Statens triidgardsforsok i Ojebyn och
Alnarp, dar material stillts till forfogande. For defta vill jag framfora mitt
tack ull professor Fredrik Nilsson, sasom aven for inspiration under arbetets
gang.

Summary

The title of the paper is “Colchicine-induced tetraploidy in Rubuas arcticus 1. (the
Arctic rasherry)”. The diploid Rubus arcticus (2n - 14) is wild-growing, but on
account of its unusually aromatic berries it has also been cultivated (3) and used
for hybridization with other Rubus-species (7). In the second case the typical aroma.
so far, has been known lo disappear more or less, Becnuse of the smallness of the
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fruit this is also very hard to pick. Il was thought that. if polvploidy were introduced
one could possibly obtain higger fruib. whilst relaining the rich aroma.

Thus in the spring of 1919 seeds were soaked i 0.3 % colchicine-solution until
shiowing cffect. this after first having been treated with concentrated sulphurie acid
for two hours 4. lrom all (realments only five tetraploids were obtaimmed. ol
which two are shll alive. Thev have also had blossoms and fruits. Evervihing
indicates tetraploidy: serrated thick leaves. big pollen grains. fruits with bigger but
fewer seeds and 14 respectivelv 28 chromosomes in rool {fips and pollen grains
A cross belween one of the tetraploids (1% —1a) and K. sfellotns 12n=14] gav
also a triploid plant 12n=21} and an other open-pollinated tfetraploid 149 —3uj
produced plants with 28 chromosomes in the root Lips.

These two tetraploids are the first of their kind and will probably be of value
for further breeding-work with northern Rubus species.
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Contribution to the floral morphology and
embryology of Leea sambucina Wild

By N. C. Na1r & P. N. N, NAMBISAN

(Department of Bolany, Birla College, Pilani, India)

Introduction, The family Vitaceae comprises 11 genera of which a
few species of Vifis alone have been worked oul and practically nothing
is known about the other genera.

The earliest work on the embryology of the family includes the con-
Iributions of Elfving (1879). Berlese (1892), Tischler (1!}13}'. Dorosey
(1914), and Baranov (1927). Their works have been summarized by
Schiirhoff (1926), and Schnarf (1931), Biolelte {1921}, Ivanova [1928) 1,
Pearson (1932)1. Syndes (1935)" and Stoul (1936) have worked on the
seedlessness of grapes. Other recent publications include those ol Adatia,
Mulay. and IHingorani (1950, 1953) on Vitis trifolia, Mulay, Nair, and
Sastry (1953) on Vitis pedata and Nair and Parasuramen (1954) on
Vitis pallida. The present paper deals with the floral morphology and
embrylogy of Leea sambuceina.

Material and methods. Leea sambucing is a shrub wilh straight
branches and large pinnate leaves. The material for the presenl inves-
tigation was collected from plants growing under natural conditions in
Irnakulam (S. India) during the month of June and later in September
1954, It was fixed on the spol in F.AAL and dehvdrated and embedded
according to Johansons™ lertiary bulyl alcohol method. Serial sections
were cut at 8 u for young stages and 10—12 u for older slages. Consider-
able difficully was encountered in gelling good ribbons as they were
often badly torn due to the presence of raphides and sphaerocrystals.
Staining was done in salranin and fast green as well as in iron alum

' Quoted from Stout | 1936].
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haematoxylin, Whole mounls of pollen grains were prepared by aniline
oil gention violet method as suggested by Wodehouse (1935).

Morphology of the flower. — The flowers occur in corymbose cymose
clusters. They are bisexual, hvpogvnous, and pentamerous with a tri-
carpellary gynoecium. The outer surface of the calyx is provided with
glands (Fig. 3) and unicellular hairs (Fig. 4) which develop from the
epidermal cells. The basal region of the corolla is united with lhe stam-
inal tube 10 form a penlagonal structure in transverse section (Fig. 22).
This tube is partly united with the ovary al the base. The lip of the
staminal tube is provided with 5 crescent shaped appendages (Fig. 2)
allernaling with the five crenale and included anthers (Fig. 28). The
prominent intrastaminal dise characteristic of other Vitaceae members
is not found in Leea sambucina. The ovary is 6 celled at the base and
apex (Figs. 19—23). In the middle the septa recedes slightly to the
periphery (Figs. 20, 21). Each cell contains a single anatropous ovule

wilh an inferior micropyle. The ovary is continued above inlo a style
and ends in a glandular stigma (Fig. 5). The flowers are markedly
protandrous.

The anthers bear unicellular hairs (Figs. 8, 9) except in the region
of dehiscence. Raphides (Fig. 7) and sphaerocryslals are found in all
parts of the flower as in other members of the family. The subepidermal
cells of the pelal contain one sphaerocrystal each almost filling the cell

and this layer appears as a hypodermal pad studded with jewels (Fig. 6).

Organogeny. — - The first sel of organs to appear is a bract followed by
two bracteoles one on either side. The sepals. petals, stamens, and car-
pels develop in acropelal suceession (IFigs. 10

131. As the primordia of
the carpels arch inwards and fuse by their margins to form the ovary,
styvle, and stigma another sel of organs arise in belween the slamens
and the ecarpels (Fig. 14) allernating with the former. These later
fuse with the filaments of the stamens and the basal part of the corolla
to form the petal stamen tube.

Floral anatomy. — The pedicel has a circular outline and contains four
large vascular bundles (Fig. 15) each of which below the recepiacle
divides into two and a ring of eight vascular bundles is formed (Fig. 16).
In the region of the receptacle the stele gives off five traces lo the gamo-
sepalous calyx (Fig. 17}). Each of these traces divides into one median
and [wo laterals while still in the receptacular cortex. The supply of the
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calyx shows good number of variations. Out of the 25 flowers examined
two had six traces, one showed seven and another nine. After lhe de-
parture of the sepal traces some of the slelar bundles fuse with the adja-
cent ones to form a ring of five bundles from each of which is given off
a Irace allernating with the sepal traces (Fig. 17). These traces are lhe
common traces for the petals and the five antipetalous stamens. Al firsl
there is no indication of their dual nature bul as lhey move to the peri-
phery of the five-angled receplacle, they separate and continue into the
petal slamen lube (Figs. 18—26). Just before the petals separate from
the petal stamen lube, the outer part divides into three (Fig. 26) one
median and two laterals. The laterals may again divide in Lhe higher
regions of the petal. The inner continues as such. Simultaneous with the
formation of the petal stamen traces the vascular tissue left behind
divides to form twelve lo fifteen bundles (IFigs. 18, 19). Six of these
bundles swing inwards and fuse in pairs to form the inversely oriented
placental bundles (IFigs. 19—22) which give supply 1o the two ovules
on each placenta. The vascular bundles left behind move lo the peri-
phery and divide to form a large number of bundles, They again divide
iangentially inlo two rings of bundles of which the outer enters the
petal stamen tube (Figs. 20—23). Some of the bundles of this ring divide
irregularly in the higher regions. From the inner ring three carpellary
dorsals are dislinguished (Fig. 20). The other bundles traverse the ovary
wall. Alternating with the placenta the ovary wall projecls inwards.

making the ovary six celled in the base and the apex. The correspond-
ing dorsal bundles move into these projeclions (Figs. 21, 22). The
middle part of the ovary is unilocular where the placentas appear pel-
lale in lransverse sections with ovules on their margins (Figs, 21, 22).
At the top of the ovary each of the inversely oriented placental bundles
divides into two ventrals. The ventral bundles of each carpel unite with
the corresponding dorsal bundles. Some of the bundles that traverse the
ovary wall fuse with them and form three strands (Fig. 26) that supply
the style and fade out belore the stigmalic region is reached.

Microsporangium. — A\ group of hypodermal archesporial cells (Fig. 29)
gets differentiated in each of the four lobes of the anther primordium
along lhe enlire length. It is 3—4 cells across and 18 20 cells deep.
The peripheral laver of archesporial cells undergoes a periclinal division
to form a primary parietlal layver separating the sporogenous lissue from
lhe epidermis. Older stages show four layers of cells between the epider-
mis and the mother cells (Fig. 30). The cells of the innermoslt layer are
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Figs, 1-——14. — 1. Entire flower, 2 5. — 2. L. S. flower to show the vascular supply

[semidiagramatic). < 8. —— 3. A gland from the calyx. < 9. — 4. Unicellular hairs

from calyx. ¥ 300. — 5. Glandular sligma. > 25. G. Part of petal in T. S. show-

ing a hypodermal pad ol sphacroerystals. > 300. — 7. Raphides from ovary wall,

2300, — 8. Part of a malure anther wall in T. 8. % 300, — 9, A mature anther in

T. S, Note the fibrillar thickenings in the cells near the connective. x 150, —
10—14., Organogeny of the flower. < 25,
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more or less isodiamelric and function as the tapetum. The sub epider-
mal layer develops into the endothecium and the inner wo layers into
the middle layers.

The meiotic division is normal. In polar view of a lypical equatorial
plale (Fig. 31) ten bivalenls were counled. The first meiolic division
(Fig. 32) is not followed by a wall and after a short inlerkinesis
(Fig. 33) the daughter nuclei enler a second meiotic division (Figs. 34,
35, 36). The spindles may be parellel or at right angles to each other
(Figs. 34, 36). Secondary spindles connecl the daughter nuclei lo each
other (Fig. 37). Cytokinesis is simultaneous and takes place by centri-
petal furrowing (Fig. 38). The microspores aquire their own walls, The
wulls of the microspore mother cells remain inlact through out the
whole process of meiosis. The lelrads are tetrahedral (Fig, 39). The
microspores are liberated by the disinlegration of the wall of the micro-
spore mother cells,

The tapetum is glandular. Before the meiotic divisions in the micro-
spore mother cells the nuclei of the tapetal cells divide mitotically to
form two to three nuclei (Fig. 30). The size of the tapelal nuclei vary
considerably. The tapetum shows signs of degeneration al the lime of
tetrad formation. Al the uninucleate stage ol the pollen grain the tape-
tal cells are completely disorganised.

The endothecial cells enlarge considerably and develop fibrillar
thickenings (Fig. 42]. Bul the endolhecial cells at the region of the
staminal hairs do not develop these thickenings. They take a deep stain
and their nuclei persist even in the mature anther. Some of the cells
lving towards the connective also develop fibrillar thickenings (Fig. 9).

The middle layers are crushed and no lrace of them can be seen in
the mature anther. The epidermis also disintegrates bul persists at cer-
tain places. At maturily the two pollen sacs of each lobe of an anther
become confluent by the disintegration of the cells in between them
(Fig. 9). The anlher wall at this stage consists of only the (ibrous endo-
thecium and the epidermis at places. Along the line of dehiscence the
epidermal cells are extremely small.

Male gametophyte. — The voung microscope has a dense eytoplasm with
a large nucleus. Its wall consists of thick smooth exine and a thin intine
{Fig. 401, They are provided with three germ pores (Fig. 42, 43). As the
pollen grains enlarge a large vacuole appears in the eytoplasm which
pushes the nucleus to one side (Fig. 40) where it divides to form a small
generative cell and a large tube cell. The generative cell moves up to-
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Figs. 15 28 Senal 1. S, from the pedicel onwards showing the siructure and the
vascular supplyv of the floral parts. > 8

wards the tube nucleus (Fig. 41}. The malture pollen is subpyrolate
(Erdtman, 1952).
The pollen grain is shed at the three celled stage (Fig. 42). The two
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male cells are spherical. The tube nuclens disinligrates and stains
deeply. Degeneration of the pollen grains is very frequent.

Megasporangium.
The ovules are crassinucellate, bitegmic, and anatropous. The micro-

There are two ovules for each carpel one in each cell.

pyle is directed downwards. The ovule arises as a small erect protuber-
ance, but soon becomes inverted (Fig. 44). The micropyle is formed by
both the integuments (Figs. 45, 55). The inner integument is three
layered at the apex and two layered at the base. The outer integument
is four to five layered (Fig. 55). The cells of the outer epidermis of the
outer integument and the inner epidermis of the inner integument stain
deep with safranin (Fig. 55) probably due to the presence of tanin.
A hypostase like structure is present at the chalazal region of the mature
ovule (Fig. 54). The cells of this can be clearly distinguished from the
surrounding cells by their thickened cell walls. The vascular strand sup-
plying the ovule exlends up to the chalaza (Fig. 45).

Megasporegenesis. — A hypodermal archesporial cell differentiates in
the nueellus (Fig. 46) at the time when microspores are distinguished
in the microsporangium. It cuts off a parietal cell towards the outside
which undergoes repealed periclinal divisions as a resull of which the
mother cell becomes very deep seated. Al Lhe mature embryosace stage
there are about 8 —9 layers of parictal tissue formed by the nucellus
and by the division of the nucellar epidermis (Fig. 55).

The first meiolic division resulls in a dyad (48) which gives rise to
a linear tetrad of four megaspores (Fig. 49). Degeneration begins from
the micropylar megaspore.

Embryo sac. — The funclioning megaspore enlarges considerably. The
two daunghter nuclei formed after the first division of the centrally
placed nucleus of the uninucleate embryosac are separated by a large
central vacuole (Fig. 50). Each of the daughler nuclei divides repeatedly
twice to produce a monosporie eight nucleate embryo sac. Thus its
development conforms to the Polygonum lype (Maheshwari, 1950).
The embryosac is elongated with a tapering chalazal end (Iig. 51). The
anlipodals organize into triangular cells (Fig. 52). In one case Iwo
nuclei were observed in the lowermosl anlipodal cell (1ig. 53). T'he anli-
podals are ephemeral and no trace of them can be seen in a sac ready
for fertilization (Fig. 51). The synergids are hooked and have apical
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Figs, 20—43. -~ 29. Parl of young anther in L. 5. showing hypodermal archesporium.
000, — 30. Part of anther in L. S, showing wall layers and microspore mother
cells, < 500, 31—38. Meiosis I and 11 of pollen mother cells. > 500, 39, Pollen
fetrad, >0 3000 — 40—41. Uninucleate and two celled pollen grains. < 500, — 42, Part
of the mature anther showing fibrous endothecium and o malure pollen grain.
<000, — 43, Whole mount of pollen to show the nature of the germspores, < 500,
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vacuoles (Figs. 55. 56). The polar nuclei meet each other and fuse in
the chalazal region of the embryvosac (Figs. 53. 54).

Discussion. The family Vitaceae includes an assemblage of plants
having several common features. The [lowers occur in eymose inflore-
scences and they are actinomorphic, penlamerous or tetramerous wilh
4 or 5 anlipelalous stamens and 2 or 3 fused carpels.

The vascular supply to the calyx in Leea sambucina shows a good
deal of variation. Normally there are 5 traces but in some cases it varies
from 6—9. This shows thal it is in a process of change undergoing con-
siderable reduction in the number of vascular supply to the calyx.

The supply to the petals and the slamens arise conjointly, This
feature is remarkably constant in all the members of the family so far
studied (Saunders, 1938: Nair & Mani, M. S.).

Hooker's (1875) slatement that the staminal tube in Leen is formed
by the fusion of 5 antipetalous slamens does not seem 1o be correcl. The
preceding description of the vascular anatomy and the organogeny of
the flower clarifies the exact nature of staminal tube in Leea sambucina,
It is made up of an ouler antipetalous whorl of 5 fertile stamens and an
inner whorl of staminodes. The traces to the inner whorl of staminodes
arise conjointly with the carpellary supply and become separated in
the higher regions. Therefore the flowers ol Vilaceae show an obdi-
plostemonous condition which might have been resulted by lhe adna-
lion of the traces of pelals and antipetalous stamens.

A feature which deserves atlenlion in the nature of the gynoecium is
its multilocular condition at its base and near the top of the ovary. This
feature is easily explainable in the light of the classical interpretation
of the gynoecium but is nol easily understandable if we follow rigidiy
Troll's (1928} distinction into paracarpous and coenocarpous gynoe-
cium. Leea according to his elassification is paracarpous bul the mulli-
locular base is coenocarpous. It is incomprehensible how a paracarpous
gynoecium can become multilocular in the upper region as in Leea.
Attention has also been drawn to such features by Arber (1942}, Puri
(1950}, and Murthy (1954). Therefore it seems that the strict distinction
belween paracarpous and coenocarpous gynoecium can not be main-
tained.

The placentalion in Leea has been described as axile in all the taxo-
nomic systems, In his review “Placentation in Angiosperms™. Puri
(1952) described and redefined the various types of placenlation and
has poinled out that the position and composition of the placental
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Fig. 44 56, — 44 Young ovular primordium. »x 67. — 45. A malture ovule (semi-
dingramatic). > 67, — 46, L. S, of young ovule shewing hypodermal archesporium
500, — 47, L. S5 of young ovule showing megaspore mother cell with two parietal
layers. > 3000 — 48, Megaspore mother cell towards the close ol the first meiotic
division. > 500, — 49 A ©Linear tetrad of megaspores. > 500 50, Binucleate
embryo sac. x 5000 — 51 Malure embryvo sac. < 360 52 54 Chalazal region
of embryo sac. < 500, — 55. Micropylar region of a malure ovule 360, —

a6 Micropylar part of the embryo sac. ¥ 500,
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slrands are features of great significance in the determinaltion of placen-
lation. In typical axile placentation according to him the placental
strands occur on the same radii as the carpellary dorsals and are formed
by the fusion of lwo ventrals of the same carpel. But in parietal placen-
tation they occur on radii alternating with those of the dorsals and are
formed by the fusion of the ventrals of two different carpels. In Leea
sambucina it has been poinled out that the placental strands are on
the septal radii and are formed by the fusion of ventrals belonging to
two differenl carpels. It becomes clear, therefore, that analomically the
placentalion is parietal.

It has been shown that the gynoecium is supplied by a large number
of vascular bundles from which are distinguished 3 dorsals. The pre-
sence of large number of bundles olher than the usual dorsals and
ventrals may be interpreled as an indication that the present lricarpel-
lary gynoecium is derived from a multicarpellary condition.

In the young anlher lobes the archesporium in Vitaceae is 2—4 cells
across and 15 20 cells in longitudinal section. There are lwo ephemeral
middle layers. The endothecium is fibrous excepl in Vitis trifolin {Ada-
tia, Mulay. & Hingorani, 1950). Multinucleale tapetal cells are charac-
teristic of all members of Lhe family so far studied (Schnarf, 1931:
Adalia et al. 1950; Mulay et al. 1953; Nair & Parasuraman, 1954).
Adalia ef al. (1950) reported a periplasmodial tapetum in V. frifolia.
In all the other members of the family so far studied the tapetum is of
the glandular type. The division of the microspore mother cells is ac-
cording to the simultaneous type.

The mature pollen grains are binucleate in V. {rifolia {Adatia el al.
1950). Three celled condition is known in V. pedata and V. pallida
(Mulay et al. 1953; Nair & Parasuraman 1954). In Leea sambucinag they
are 3 celled. The pollen grains are triporate,

The ovule is crassinucellate and bitegmic. 1t is orthotropous to begin
with but soon becomes anatropous. The inner integumenl forms the
micropyle in Vifis species bul in Leeq it is formed by both the integu-
ments.

A nucellar cap is reported in V. vinifera. This cap is not present in
V. pedata, and V. pallida. In Leea the nucellar cap formed by the divi-
sion of the nucellar epidermis consists ol 2--3 layers of cells.

The nucellus is massive in almost all members. In V. pallida the api-
cal end of the embryosac disorganises the nucellus, comes out through
the micropyle and performs a haustorial function. There is a well
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marked deep slaining hypostase consisling of compactly arranged cells
in all the members.

The ovular archesporium is unicellular in most of the cases. Two
megaspore mother cells lving side by side sometimes exist in V. frifolia
and V. pallida {Adatia etal. 1953: Nair & Parasuraman. 1954).

The development of the embryo sac is of the Polygonum lype in all
the members. In the organisation of the mature emhbryo sac in Leea an
importanl fealure is the egg like synergids. With in the family it has
been reported in V. frifolia, V, pedata and V. pallida. The antipodals
in the family are three in number and they are usually uninucleate.
A characteristic feature of the antipodals is their quick degeneration.

Summary

The flowers of Leea sambucing are penlamerous, bisexual and hypogynous, The
intrastaminal dise characteristic of other Vitaceae members is ubsent.

The development of the floral organs is in the sequence sepals, petals. outer whorl
of antipetalous stamens, the carpels and finally the inner whorl of staminodes. The
basal part of the pelals. stamens and staminodes fuse to form the pelal stamen
tube. The organogeny and the vascular pathways in the flower lend support for an
obdiplostemonous condilion.

The presence of multilocular condition in the base and apex of the ovary has
been interpreted as an evidence against Troll's classification ol gynoecium,

The nature of placentation has been discussed in some delail and it has been
concluded that it is parictal.

The anther wall consists of epidermis. fibrous endothecium. lwo middle layers,
and glandular multinucleate tapelum.

The flowers are markedly protandrous. Reduction divisions are simullancous.
Cylokinesis is by furrowing and tetrads are tetrahedral. Pollen grains are psilate,
triporate and three celled.

The ovules are bitegmic crassinucellate and anatropous, The micropyle is formed
by both the integuments,

The development of the embryo sac is of the Polygonum tvpe, The synergids
simulate eggs. The antipodals are ephemeral.

We are thankful to Dr. B. N. Mulay for his inlerest encouragement and facilities.
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Some Notes on the Endosperm and Embryo
Development in Fagales and Related Orders

By H. ELMQVIST

In a previous paper (Hjelmqvist, 1953} the present writer described the
embryo sac development ol Quercus robur unlil the first endosperm
formation. As the further endosperm development in Fagales and
related orders affords much of inlerest and also has been made the
basis of phylogenetical theories, an invesligation has been made of the
endosperm formalion in Quercus and some related genera. as a con-
tribution to their embryology and to the phylogenetical discussion,

1. Quercus robur L.

The material of Quercus robur investigated was collecled in South
Sweden July— August 1955, with some complementary collections in
August 1956. As fixative lhe solution of Navashin-Karpechenko was
used in this as in other cases and staining was made with haematoxylin
according to Heidenhain,

As was already stated by Conrad (1900), the endosperm formalion
follows the nuclear lype and a large number of free nuclei are formed,
before cell formation takes place. Fig. Ta. which is made through
combinalion of several sections, shows an embryo sac from July 26
1955 with hundreds ol free nuclei, lying mainly in narrow strings ol
cvloplasm (in reality the nuelear number is probably somewhat greater
than is shown in the figure). In the micropylar part the wall formation
has just begun and a small group of cells surrounds the embryo, which
now consists of 9 cells. In some cases secondary spindles could be
observed which had been formed between the endosperm nuclei and
were divided through the middle by a wall; such spindles could emanate
from one nucleus in two directions. The wall development thus look
place by way of cell plale formalion, as vsual in the endosperm.

12 Botaniska Notiser 1957
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The nucellus in this slage of development is almost completely
destroyed through the growth of the embryo sae: only at the base a
remnanl is left, That part ol the embryo sace that penetrates down along
the side of this and doublless corresponds to an original caecum-forma-
tion is not only made up of narrow cyloplasm bands. but forms a
greater mass of cyvtoplasm. In this several fusions were observed
between nuelei that uniled in twos or in threes. In one group lwo
nuclei had partly fused and a third one lay immedialely close fo them,
in lwo olher cases lwo nuclei were close logelther, obviously just going
to fuse. In another embryo sac. which was in the same stage of endo-
sperm developmenl, a big nucleus was observed (Fig, 1 b} in this basal
part of the embryvo sac. considerably grealer than the other nuclei near
by and conlaining several (8) nucleoli: evidently it had arisen through
fusion of several nuclei.

The slages just mentioned belonged to lixations made in the end of
July. In material from the beginning ol August (3/8 1955) a later slage
was observed (Fig. 1 ¢). The embryo had now increased and showed Lhe
first primordia of the colyledons. In the endosperm the wall formation
had proceeded, especially in the nucropylar part, which was completely
filled by cell tissue. but also along the walls cellular tissue had been
formed as lar as to the base of the embryo sae. surrounding a large
aacuole. The thickness of the cell tissue around the vacuole varies to
some extent; in the case figured the tissue al the bottom of the vacuole
is as a rule made up of one cell layver only, in another case in the same
3 cell
layers. All cells are surrounded by thin walls, In the periphery ol the
cavily free nuclei occur: evidently the cell formation is going on here.

A later stage of development is shown by Figs. 2 ¢, which represent
the condilions in the later part of August (fixation of 20°8 1956). The
embryo now has Iwo distinet cotyledons and forees ils way down in

stage of development il was somewhat thicker. made up of 2

the endosperm. the adjacent tissue being dissolved. The cellular tissue
has inereased considerably in thickness and fills up the greater parl
of the embryo sae. A vacuole is left, however, somewhal varying in size
and position, The vacuole reproduced in Mg, 2« is rather large and
exlends high up in the upper part of the embryo sac. It has an irregular
limit, and fhere are some cytoplasm strings and free nuclei in the
periphery, obviously the cell formation is still in progress. In Fig. 25
a vacuole is visible which is somewhat smaller in relation to the
cellular tissue and situaled more closely lo the base of the embryvo sac.
Its limit is for the main part even and no free nuclei were observed:
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Fig, 1. Endosperm development of Quercus robur. a Fadosperm (26/71 wilth free
nuclei and beginning ecll formation in the micropylar part, around the embryoe
(combination of several sectionsi. b Two nuclei from the basal part ol an endosperm,
one of them larger and with several nueleoli. ¢ Endosperm 1380 with cellular tissue
in the micropyvlar part and along the walls in the other parl. Some free nuclei
visible, d Two nuclear divisions of different size from cells in the sume endosperm
{the endosperm reproduoced in Fig, 2 ei. — Enlargement a e, < 170, b e, < 400,
¢ e, %X 5, d c. x 530,
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thus the cell formation apparenlly is more or less finished. The basal
part of the cellular lissue, situated below the vacuole, has a somewhal
different appearance and is largely made up of small cells rich in cyto-
plasm and with large nuclei. Fig. 2 ¢, finally, shows an instance of o
comparalively small vacuole, irregularly situated; the cell formalion
here is probably not quite completed.

A later stage is shown in Fig. 2d (fixation 27/8 1956). The embryo
now has increased so much that the cotyledons penetrate about to the
middle of the embryo sac. In the lower part of the endosperm there is
still & vacuole lelt, though rather small. Only a small Lurther increase of
the embryo is needed for uniling the cavily around Lhe embryo with the
vacuole. Anolher slide {the same fixation} shows how the embryo Lills up
almost the whole embryo sac (Fig. 2 e). Al the base there are still some
remunants of the endosperm tissue which also extend in a lobe belween
the colyledons; at Lhe sides lhey have been destroved with exceplion
for some inconsiderable resls outside the base of the cotyledons.

Curiously enough several nuclear divisions were in this lale slage
observed in the remaining endosperm. This may be compared with the
statements  of Hakansson (1954) of a secondary nuclear activity
{“seconda primavera”) in the endosperm of Salir during the develop-
ment of the embryo and perhaps also with the increased division activily
in Casyarina in the endosperm surrounding the growing embryo
(Swamy, 1948, p. 10). In Quercus the chromosome plates and spindles
were found to be of very differenl size (Fig. 1d}, obviously a con-
sequence of nuclear fusions in some cases.

2. Fagus sylvatica L.

The material investicated of Fagus sylvatica was colleeted in the
summers 1952 and 1936, The {ixations of 1952 were made somewhal
earlier in the summer (June 27, July 7 and July 17}, lthe material was
tuken from spontaneous trees in South Sweden (Smaland: Nvdala).
In the year 1956 complementary fixations were made of young fruils
from the middle of July to the end of August: the material was of the
same origin with exception of the latesl fixalions, of almosl full-
developed [ruits, from the latter half of August: in this case the material
was collected from cullivated trees in Lund.

As regards the general struclure of the ovule, it should first be pointed
out thal the integuments here are somewhat different from those of
Quercus. Whereas in this genus bolh inlegumenls are about equally
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Fig. 2. Quercus robur. later endosperm and embryo development. @ —¢ Ovules from

20/8 with large cellular tissue (dotted) and vacuoles of different size and posilion.

d Later slage, still with a cavily, ¢ The embryo istriated) fills almost the whole seed.
— Enlargement c.>12.

developed, in Fagus the inner one is considerably shorter and thinner,
irregularly folded and with papillate elevations on the surlace (Fig. 3a).
The developmenl may vary lo some extent: the reduction is nol always
so strong as in the case figured, but obviously the inner integumenl
is more or less reduced.,

The earlier developmenl of the embryo sac. until the formation ol
the malure embryo sac, was deseribed by Benson (1894). As already
stated by this author, there are in the mature embryo sac well-developed
caecum-structures, as is also the case in Quercus (Benson, Ler Hjelm-
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qvist, 19531, Such a caecam may already be observed in the early stage
reproduced in Fig. 3a—b. Here the antipodals may still be found in
the embryo sac, and the polar nuclei have nol yel fused. A vigorous
prolongalion. however, has already been formed and forces its way
down in the nucellus al the side of the anlipodals, which remain in
situ. The polar nuelei. which obviously are on the poinl ol fusing. are
just migraling down in the caecum.

Later on this crecum-structure increases vigorously and the secondary
nucleus, formed through the fusion of the polar nuclei. is often situated
in its lower apex. where there usually is a dense mass of cyloplasm.
After the division of the secondary nucleus gradually as in Quercus

a large number of free endosperm nuclei arise in the embryo sac.
whereas the egg-cell is still undivided. An earlier slage ol this develop-
ment is shown in Fig. 3 ¢, where there are at least aboul 20 endosperm
nuclei, In the chalazal parl of the embryo sac there is here a dense
cytoplasm containing some nuclei that are closely clustered together
1Fig. 3d). These nuclei are very close to each other and two of them
are much greater than normal size. Obviously il is a case of nuclear
fusion: the two larger nuclei must have arisen through fusion and are
now going lo fuse with each other and with a third one. Such fusions
are evidently as in Quercus not infrequent in the endosperm. In
several cases, thus, cell nuclei of abnormal size with many nucleoli
were observed, which obviously had arisen through fusion: they
occurred especially in the basal part ol the endosperm,

When the number of free nuclei has considerably inereased, the wall
formation in the endosperm gradually begins. 11 slarls here somewhat
earlier than in Qnercus, in the middle of July in the investigated cases.
In material from 16/7 1956. as well as from 177 1952, it was in several
cases observed that cell formation had begun in the micropylar parl
of the endosperm, in some cases a small embrvo was also seen here.
One fixation (177 1952) showed a voung embryo. buill up of 6 cells:
this embryo was surrounded by a few endosperm cells, the eell forma-
lion. thus, having recently begun in the embryo as well as in the
endosperm, probably at about the same time,

The cell formaltion in the endosperm proceeds in Fagus after the same
model as in Quercas, that is to say a calotte ol thin-walled cells is at
first formed in the micropylar part, which gradually increases down-
wirds, and then cells are formed along the walls and at the base of
the embryo sac. Fig. 4 a—a* shows an early stage: in the micropylar
part a calotle of large cells has been formed, in the basal part no cell

8
g
|
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Fig. 3. Fagus siyloatica, a Ovule (7/7) wilh mteguments and caecum-formation from

the embryo sac. b Embryo sac from the same ovule in greater magnificalion, the

polar nucler just migrating down into the caecum. ¢ Embryo sac with free endosperm

nuclel and undivided egg-cell. Al the base of the embryvo sac nuclei in fusion,

visible in greater magnification in Fig. 3d. — a and ¢ about> 160, b and d more
enlarged.

formation has vet taken place. bul radially oulgrowing cvloplasm rays
have been formed from the nueclei. which sometimes meel between
two nuclei that are close to each other; obviously this is a [first
development towards secondary spindles and cell wall formation.

The further development of the endosperm is evidenl from
Fig. 4 b—>b'. which shows a laler stage (from 6/8 1956). when the
embryo has begun differentiating and primordia ol the colyledons
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appear. The cellular tissue in the upper part of the embryo sac now
has enlarged so much that it fills up about the upper third: below il
there is a large vacuole extending over more than halt the embryo sac.
This cavity is surrounded by a thin cell lissue along the walls, con-
sisting of only 1 -2 cell layers, and at the limil between this and
the vacuole there are some free nuclei. In the base of the embryvo sac
cell formation has also taken place, bul it is not yet completed and does
not proceed regularly inwards but has a course that is somewhal
irregular.

The further development of ¢ndosperm and embryo is shown in
Fig. 4 ¢. In the ovule represented in the figure the embryo, now with
two distinet cotyledons, has begun to increase vigorously dissolving
the surrounding endosperm. The cell formation in the endosperm is
now probably more or less completed; as visible there is a large vacuole
in the lower part. considerably larger in relation to the endosperm than
in Quercus robur. This vacuole is at the sides surrounded by a thin
cell layer which in the basal part expands into a larger tissue. Fig. 4d
shows a later stage (6/8 1956) where the cotyledons of the embryo have
begun to assume the folded condition characteristic of [f'agns. The
embryo now is so large that it almost reaches the large vacuole. The
endosperm  that surrounds the embryo is partly in dissolution and
shows cavities and destroyed cell walls. After only a small further
increase of the embryo the cavily surrounding it will be united with
the Iarge vacuole and the embryo will grow down into this.

In malerial that was fixed in the latter half of August the latesl
developmenl was observed: the embryo now has increased so much
that it fills practically the whole seed. In several slides from Lhe fixation
of August 20 it was observed thal only inconsiderable rests ol the
endosperm were left at the base and apex and these were obviously in
disintegration. Apparently the endosperm is comparatively better
relained al the base. Fig. 4 ¢ shows Lhis parl in a seed that otherwise is
almost entirely filled by the embryo so that onlv a thin compressed
endosperm layer remains in the periphery, which al the apex expands
into a thicker laver. However in the basal part the cell structure is. as
visible from the figure. still retained. Some cell nuclei in these cells,
which. as frequenlly in this part, contained a larger number of nucleoli.
had an irregular oulline and were flaltened or lobate (Fig. 4 /).

The endosperm formation of Fagus sylvatica thus agrees principally
with that of Quercus robur. There is the difference that the cell forma-
lion as a rule does nolt proceed as far as in the laller species: the
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Fig. 1. Fagus sylvatica. Later endosperm and embryo development. a— o' Endosperm
1177} with cell formation in the micropylar part and beginning of secondary
spindle formation in the base of the same embryvo sac. b b' Later stage ol endo
sperm formation (6/8), the micropvlar part filled with cellular tissue. al the base
tsame embryo sac) incomplete wall formation and m the centre a large vacuole
imore than one half of the embryo sac] with a thin ecellular tissue along the walls.
¢ Later endosperm with cellular tissue (dotted) and a large cavity. d The embryo
has almosl reached the large eavity. ¢ Remnants of endosperm and nucellus (striated)
al the base of an ovule, almost completely filled up by the embrvo (2008). In 4/
two cells from the same endosperm in greater enlargement. a ¢.2<80. b and ¢ ¢. =550
cand d e.X15.
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remaining vacuole is generally considerably greater. There is, however,
a certain varialtion in Fagus sylvatica in this respect: the vacuole is not
always of the same great size. In an exceptional case it was particularly
observed hat almosl the whole embryo sae was [filled with cellular
lissue. there were only a few comparatively small vacuoles: Lhis
probably. however, was an abnormal case. where lhe embryo was
going to aborl.

The genus Nethofagus, closely relaled to Fagus, has recenlly been
invesligated embryologically by Poole (1952). who gives some informa-
tion also of the endosperm formalion. whereas the invesligations ol
Langdon (1947) are more purely morphological-anatomical. As regards
lhe general structure of lhe ovule it is staled by Poole thal in Nethofagus
there is only one integument: the reduction of the inner integument
that may be observed in Fagus thus has gone a step farther here, so
that this inlegumenl has quite disappeared. The enlargement of the
embryo sae by way of caecum-struclures loward the chalaza is also
mentioned, though the terminology is another: the remaining nucellar
column below the antipodals is called a »postaments. The endosperm
is apparently formed in the same way as in Fagus: after a stage with
free nuclei a large-celled tissue is formed in the periphery, which never
completely fills the embryo sac. but leaves a big cenlral vacuole. A
difference compared with Fagus is that the embryo is said to develop
before the endosperm.

3. Castanea sativa Mill.

The earlier embryo sac development of Castanea sativa was described
by Benson (1894} In order to elucidate Lhe later stages, fixations were
made in the summer and autumn of 1936 of material from cultivaled
Irees in the Botanical Garden of Lund. The species here in favourable
conditions produces some ripe fruils. and also this vear. in spite ol the
cold summer. some al least nearly ripe nuts were developed; embryos
were also observed in several developing seeds.

In comparison with the conditions in Quercus robur and Fagus
sylvatica the embryo- and endosperm-development of Castanea sativa
is very late. In fixations from Augusl 20 several embryo saes with
undivided secondary nucleus were observed: only exceplionally had
the development proeeeded farther. At this time the embryo sac had
developed a vigorous caecum-prolongation and the secondary nucleus
had migrated down in this. In one case (Fig. 5 a) the developmenl had
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advanced a little farther: the secondary nucleus had divided inlo two
nuclei and it was also observed that a male nucleus had reached the
nucleus of the egg-cell.

The further development of the endosperm has not been followed
so in detail as in the above-mentioned genera (partly because in earlier
stages it was impossible at the fixation to separate the developing
ovules from the numerous aborling ones). but sufficient material has
been observed to elucidate the general development. In some slides
from material of October 17 there occurred in the ovule, which now
had increased vigorously in size, a large vacuole in the cenire of Lhe
endosperm, which was surrounded by cellular lissue. somewhat thicker
in the micropylar parl. In one case it was observed that cells had been
formed in well-delimited groups of a rounded or irregular shape; this
may be a correspondence to the embryo-like structures that have been
recorded for the endosperm ol Salie and Gale (Hakansson, 1954, p. 330,
1955, p. 9).

The cell nucelei in the endosperm cells showed different sizes: some
of them were considerably larger and had several nucleoli. This
obviously depended on the fact that nuclear fusions also in this stage
occurred between two or more nuclei in lhe same cell; aggregations of
tip lo 10 nueclei might lie in a cell, partly in fusion (Fig. 5¢). In an
endosperm nucleus a nuclear division was observed wilh a very great
number ol chromosomes, more than 100 in number. The chromosome
number of Castanea scative is n=12 (Tischler. 1950). and the nucleus
observed was perhaps enneaploid (through a fusion of three triploid
endosperm nucleil, perhaps the chromosome number was still greater:
it could not be exactly determined.

In material from the middle of October (17/10) there were also. in
some cases. large embryos. Fig. 5 b shows a such embryo, with well-
developed eotyledons, which forces its way down almost 1o the middle
of the embryo sac. The endosperm around the embryvo has been
dissolved, and also the remaining endosperm lissue has heen pressed
together: lacunes have arisen there as well as dense stripes of com-
pressed tissue. However the original cavily in the centre can still be
observed. having parlly a rather regular wall. In Castanea sativa 1oo
the cell formalion is thus incomplete in the endosperm.

Some observalions were also made on the earlier slages of the
embryo development of the invesligaled genera. An embryo of Quercus
robur in an early stage is shown in Fig. 6 «—»b. Here a suspensor cell
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has been detached and the embrvo proper has divided into 8 cells.
In one plane there are 4 crosswise arranged cells with smaller nuclei,
which are delimited by an oblique wall from the rest of the embryo.
In another plane there are 2 similar cells, also separated by an oblique
wall from the remaining parl of the emhryo, which contains two large
nuelei. If it is imagined that the embryo is turned 90 degrees, it must
get the appearance shown in Fig. 6 c: the embryo proper has first heen
divided by an oblique wall and then by a second oblique wall more or
less perpendicular to the former: the three cells which have arisen in
this way are then further divided by walls in different planes. In
Fig. 6d, which shows a somewhat later stage, the primary oblique
walls are directly visible. Besides the first two walls a third oblique
wall has also been formed here. which has separated a cell at the side
of the embryo: in addition [urther divisions ol the original cells have
also taken place here.

Fig. 6 e. showing one of the lwo sections in which an older embryo
is divided, still exhibits the oblique wall system in the embryo. However
il is evident thal the development does not follow any slrict scheme
bul may vary to a greal extent.

The suspensor in these young embryos is still 1-celled, whereas in
Quercus velutina (Conrad, 1900) and Q. prinus (Vecchierello, 1928} it is
said 1o be 2-celled. In a later stage (malerial of 3/8 1955), when the
embryo is multicellular. oblong and flattened above, though no
colvledons are vet visible, the suspensor has however a changed
appearance, Il now is made up of several cells and forms a small tap
protruding from the rounded embryo (Fig. 6 f—hl. This suspensor
scarcely ean have arisen from the original suspensor cell. the nucleus
of which early shows signs of degeneration. bul has certainly developed
from the embryo proper. as a »secondary suspensors,

The meristems of the radicle in Quercus prinus were investigaled by
Vecchierello (1928), who found that they on the whole are of the same
type as in the Gymnosperms (p. 57: »the root of Quercus prinus al this
stage of full development has all or practically all the characteristies
which typify the apical root-development of the Gymnosperms»).
Especially it may be mentioned that the periblem originales from an
apical meristem of several cell layers, which downwards also gives
rise to the root cap.

The earlier developmenl of the Fagus embryo is reminiscent of the
conditions in Quercns. Fig. 6i shows a 6-celled embryo, where a
suspensor cell has been detached and the embryo proper has been
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e/

Fig, 5. a Castanen sative, embryo sac (20/8] with large prolongation, containing two
big endosperm nuclei, In the egg cell a sperm nucleus, the antipodals degenerating.
b The same, secd (17/10) with a large embryo, penetrating in and dissolving the
endosperm lissue (dolled), which has a greal cavity in the lower parl, ¢ The same,
nuclei from a large endosperm cell, partly in fusion, o Betulo nana, longitudinal
section of Truit and seed, The embryo is surrounded by nulrilive endosperm tissue
idetted). Testa black, ¢ Part of the endesperm in 5 o [between the striated lines)
in greater enlargement, The cells filled with aleurone grains, — a .2 200, b ¢, 2 15,
d .50, ¢ and ¢ more enlarged.
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divided by an oblique and somewhat valvale wall, after which a second
similar wall has been formed at a rather acute angle lo this. A smaller
cell has apparently in addition been cut off al the base: of the three
other cells formed in the embryo proper one has obviously been divided
by a transverse wall.,

A later stage in the embryo development is seen in Fig. 6 L (material
of 17/7). Here the big suspensor cell has divided into two cells. the one
partly behind the other. and in the embryvo proper divisions also have
laken place. so that the cell number is about 12 (all not visible in the
figure, as the embryo was divided into two sections). The original
oblique walls are still wvisible, though the wall system does not quile
agree wilh that of the above-mentioned embryo: the development is
here also variable. Only in one of the suspensor cells was a nucleus
visible, which was in degeneration.

A laler slage is shown in Fig. 6/ —m. The embryo is here multi-
cellular but still undifferentiated. of oblong, rounded shape. At the base
there is a small, protruding suspensor. consisting of two cells, one
lager and one smaller one. Apparently these Iwo cells, with their vital
nuclei, do nol correspond to the original suspensor but have arisen
from the embryo part close Lo this, while the primary suspensor cells
have been superseded.

Fig. 6 n shows a later stage, from an embryo with two narrow
cotyledons. The suspensor (which is divided inlo two seclions) is made
up of several cells which form a small prolruding tap. in the same
way as in lhe older embryo ol Quercus. The cell division is still in
progress. Towards Lhe rest of the embryvo the limil is undistinet. Owing
to the changed appearance and the late development of this suspensor
it may be called a secondary suspensor.

The meristems in the radicle of Fagus sylvatica have been deseribed
by Clowes (1950). Their complicated arrangement. issuing from a
promeristem, is held by Esau (1953) o be in principle the same as in
Pseudotsuga: in any case lhere are also here greal agreements wilh the
Gymmnosperms. A similar arrangement is also found, according to the
obhservations of the presenl writer. in the embryo of Castanea sativa,
which already was referred by Flahull (1878) to the same lvpe
as Fagus.

The embryo development of Nothofagus has been touched upon
bv Poole (1952). According to this author the zvgote is severed by a
transverse wall and then the basal cell is divided by a longitudinal wall,
the apical one by way of sirregular division». No lrue suspensor was
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Fig. 6. a—h Embryo development of Quercus robur. a—b 9-celled embryo, lwo
subsequent sections. ¢ The same embryo when lurncd 90 degrees. d  10.celled
embryo with obligue walls, ¢ A section of an about 20-celled embryo. the obligue
wall systems are visible, the nuocleus of the suspensor cell probably begins o
degenerate. f &I Suspensor from a mullicellular. still undifferentiated embryo.
3 subsequent seclions. i n Embrvo development of Fagus sylvatica. i 6-celled embryo.
I A section of an about 16-celled embryo, two suspensor cells. 7 m Secondary
suspensor developing from multicellular embryo in different enlargements. n Suspensor
of an older embryo with colyvledons developed. o—s IEmbryo ol Betula verrucosa.
o d-celled embryo. p H-celled embryvo. ¢ The same embryo when turned 90 degrees,
r Embryo with several cells. s Older embrvo with well-developed suspensor and
hypophyse, Enlargement aboul 2470, except 6/, about> 200,
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ohserved. Probably this account implies thal the developmenl is about
the same as in Fagus.

Summarizing, it may thus be said that the endosperm of the Fagacean
genera investigaled is characterized by the formation of a great number
of free nuclei and a subsequent cell formalion, beginning in the micro-
pylar part and proceeding cenlripelally, yel always leaving a central
avity in the embryo sac. If it is true that the total cell formation is
more primilive lthan the partial one (ef. Hakansson, 1954, p. 331). then
the endosperm conditions of Fagacedae are in good agreement with the
assumptions that for other reasons have been made aboul the posilion
of the genera, Quercus, which is to be considered more primitive. has
almosl complele lissue formation in the endosperm, in Castanea, which
appears somewhat more advanced. the cell formation does nol proceed
so far, and the comparalively derived genera Fagus and Nolthofagus
have a very incomplele tissue formation. On the other hand. the embryo
formation. as far as it has been invesligaled, is of a type that does
nol fit into any scheme: there is no regular sequence of transverse and
longiludinal walls, as in the tvpes ol Souéges. but the embryo is
characterized by oblique walls and shows, moreover. a rather greal
rarinbility. A peculiar feature is the secondary suspensor which is
formed in a laler slage of the embryo development,

A comparison ol the endosperm and embryo formation with the
other orders which have been regarded as related to Fagales, and
somelimes logether with this order have been designated as Amenti-
ferae. shows some inleresting facts. To begin with the order Juglandales.
wilh Myricaceae and Juglandaceae, the condiltions here are best known
in the family Juglandaceae, on which several special investigations have
been made (Langdon. 1934: Nast. 1935, 1941; Me Kayv. 19471, From
these it is evident thatl in the endosperm formalion, as in Fagales, a
greal number of free nuclei at First arises and that subsequently cell
formation lakes place in a centripetal development. In Juglans (Nast,
1941} the cell formation is said to begin in the micropylar part as in
Fagales: in Carya it is stated to emanate from the chalaza (Me Kay.
19471: the lalter slalement has been doubled. as a such developmenl
is very unusual. As is the ecase in Fagales, the endosperm is never
quite cellular, but a cenlral vacuole remains. The embryo formation
(Lagndon. 1934: Nast, 1941} agrees with the one observed in Fagales
wilh regard to the facts that the embryo is generally divided by oblique
walls and that, moreover, a greal variation occurs, as has been shown
in detail by Nast (1941) for Juglans regic. A difference is that here no
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primary suspensor cell is detached by a transverse wall: in Juglandacedae
it is thus the embryo in its entirely which is divided by oblique walls,
whereas in Fagales il is Lhe terminal cell. The meristem syslem in the
rool part of the embryo appears, according lo the descriplions ol
Neumann (1939} and Nasl (l.c.), to agree with that one ol Fagales. -
The family Myricaceae is not equally thoroughly investigaled: as to the
endosperm there is however the slatement that it in Gale palustris
shows a complete tissue formation [ILikansson, 1955): otherwise it is
in its general development reminiscent of Juglandaceae. Further in-
vesligations ol the other genera of Myricaceae are desirable: especially
it would be of interest to know the embryological conditions in the
genus Canccomyrica, a deviating and appavently primilive genus, which
has been referred by Leroy (1949; 1955. p. 2135) to a sublamily of
its own.!

The agreements found between Fagales and Juglandales in endo-
sperm and embryo development confirm the mutual affinily between
these two orders.

The order Betulales. which earlier has been united with Fagales, is
not invesligated as to endosperm and embrvo development. On this
account some observations were made on material of Betuln verrucosa
and neane, of Swedish origin. The development of the endosperm re-
sembled in ils general features lhe condilions in Fagales (a more
detailed account is prepared by professor A. Hakansson), bul there is
the important difference that, contrary to the slalemenls in the
literature, it forms in Betule a persisting nulritive tissue around the
fully developed embryo. This tissue consists of 2—4 cell layers round
the greater part of the embryo: only al the radicle is it tapering
IFig. 5 d—~¢). The cells. like those of the embryo. are filled with aleurone
grains, which as a rule are heavily slained with haemaloxylin, cosin and
picric acid, This nulritive tissue was observed in Betula verrucosa and
nane, and likewise in Alnus glutinosa; in Carpinus betulus il is appar-
entlv also present. lhough the material of this species was poor and
more thorough investigations are needed of Corglacene. Also some stages
of the embryo developmenl were observed in Betula verrucosa {some
of them belong to material placed to my disposal through the
courtesy of professor A. Hakansson). As is evidenl from Fig. 6 o—s.
the embryo formation differs rather greatly from that observed in
Fagales, The first lransverse walls are a little oblique. it is true, and an

1 'l‘hc. i.n\‘;,uali;.{aliml of Yen (1950) on the floral morphology and anatomy of
Myriea rubra gives no detailed account of the endosperm development.

13 Botamska Noliser 1957,
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apical sector is formed. delimited by oblique walls (1Yig. 6 r). bul other-
wise the walls have a normal transverse or longiludinal arrangement.
and there is a vigorous suspensor, made up of several cells, and a
hypophyse (Fig. 65), The embrvo here can rather well be referred 1o
the Astereae type. A certain similarity exists to the embryo of Casuarina
(Swamy. 1948}, which, however, is referred Lo the Cruciferae type. as
the basal cell is stated 1o take only inconsiderable parl in the formalion
of the embryo proper.

The great differences that are found in endosperm as well as embryo
formation belween Fagales and Betiulales corroborale that the [wo
orders are not so closely relaled as was earlier assumed and strongly
support the opinion of lhe presenl wriler (1948} thal they should Dbe
regarded as separale orders.

Through the occurrence of a persistent nulritive tissue formed by
the endosperm the order Belulales forms a transilion o the order
Leitneriales, which otherwise is often regarded as deviating from the
other Amentiferae in the possession of endosperm, as well as perisperm.
in the ripe seeds. Also the perisperm occurrence, which according to
Pfeiffer (1912} only forms a thin layer, does not imply a very greal
deviation. IFor instance in Fagus in lale stages ol the embryo develop-
ment remnants of the nucellus may remain at the base ol the ovule
fef. Fig. 4ei: the difference is thus only that these resls in Leitneria
remain somewhat longer and surround the whole embryo. The embryvo
of Leitneria (Pfeiffer, l.c.) shows in addition by ils oblique walls and
irregular cell formation a great agreement with the conditions occurring
for instance in Juglandaceae.

The order Balanopsidales has, like Betulales and  Leitneriales,
persistent endosperm in the seeds. but the embryological conditions are
olherwise almost unknown, owing to the difficulty of procuring material.
and it is hardly possible to draw any systematical conclusions from the
embryology.

Finally, as regards the order Salicales, there is in the endosperm
developmenl of Salir (Hakansson, 1954) a great agreement with the
conditions in Fagales. The development is more rapid. but the succes-
sion of nuclear and cell divisions is very suggestive of for instance
Fagus, though the cell formation in Saliz is more incomplele; nuclear
fusions also ocecur (llakansson, oral communicalion). For Populus it
is stated that the endosperm complelely fills the central cavily. but the
picture that is meant to show this (Nagaraj. 1952, Fig. 83} is not fully
convincing: in a slage when the embryo is of a rather advanced
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development. cell formation is only found in the outermost periphery
of the endosperm; Lhus it appears improbable thal the endosperm will
be complelely [filled by cellular lissue. The slalementl that Poprilus
has a complete cell formalion in the endosperm has been quoled in
support ol the opinion that this genus should be more primitive than
Salir: a eonfirmation however is needed before this can be done. as
there are several important reasons speaking againsl this opinion (cf.
Hjelmgvist, 1948), i.a., also the pollen morphology (FErdiman. in letter).

The embryo development, as it has been described for Selic by
Soudges (1923) and for Pepulus by Nagaraj (1952), is greatly divergent
from the conditions in Fagales and agrees with more “normal” con-
ditions: at leasl Salix belongs to the Astereae type. the Polygonum
variation (Soudges, lLe.). However it should be remembered that
Chamberlain (1897) in Salir in some cases has found a eell formation
by means of oblique walls. which cut off an apical sector. In these
cases there is a great likeness to the embryo of Belula and thus we gel
a transition from the irregular type in Fagales and Juglandeales over
Betulales to lhe order Salicales, which in different respeets is rather
strongly derived from the other orders but yet shows an obvious con-
nection with them.

The endosperm and embryo development thus give some contributions
to the systemalics ol the Amentiferae and elucidate to some exlent the
relationships of the different orders. When. on the other hand. il comes
to the question of the common systematical position of the whole group.
il is, ol course, dilficult to base an opinion only on these characlers.
I is not known with certainty which characters, for instance in the
endosperm formation, are primitive and which are derived. Hakansson
(1954) obviously is of the opinion that a nuclear endosperm wilh a
complele cell formation is to be regarded as more primitive than the
lype where cell formation is incomplete, such as it occurs at least in
many of the Amentiferae. 1t is possible that this is the case. but il
must then be pointed out thal a development from complete 1o in-
complete cell formalion occurs already in the Gymmnosperms, where
in Gnetales we have instances ol the lalter. That the same characler
occurs in the Amentiferae is thus no proof against the primitiveness of
the group: it agrees in this respect with a Gymnosperm group, with
which there also are some additional resemblances in the endosperm.
such as the nuclear fusions occurring both in the common endosperm
room and in the separale cells (cf. Batlaglia. 1951). As regards the
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organization of the embryo there are also some similarities belween the
types occurring in Fagales and Juglandales and the Gymnosperms. The
peculiar division by means of oblique walls in the beginning of the
development may be reminiscent of the growth by an apical cell
temporarily occurring in the embryo of some Gymnosperms (see
Johansen, 1950). In the development of the root meristems there are
also. as mentioned, greal agreemenls with the Gymnosperms, whereas
the similarity with some Leguminosae, judging from the investigations
of Nenmann (1939). apparently are incomplete. Thus it appears as if
there were nothing in the endosperm and embryo development speaking
against the opinion that the Amentiferae are of a primitive nature but
some facts supporting such a view,

In a recenl publication Constance (19553} has crilicized the opinion
held by some authors. among them the present wriler. that the orders
designaled as Amentiferae are a primitive group. The embryological
resemblances that are found with the Gymnosperms are regarded by
this author as partly very superficial, partly due lo analogies. and
especially with regard to the syncarpy and epigyny occurring in the
group he is of the opinion, with reference lo several authors, that it
is a case of reduclion of advanced types. To this may be said that
hypogyny and epigvny often occur in the same group (this also in the
Amentiferae), even in the same order or family, and that the same is
true of apocarpy and syncarpy; these characlers thus do not give any
certain guidance for placing a group in the system. It may further be
poinled oul that also among the Gymnosperms coalescence oflen occurs
between dilferenl organs in the floral region; this can thus also appear
in primilive groups. As regards. then. those embryological conditions
that are held to indicate primiliveness. the present wriler must admit
that he regards them as partly very importanl. The more essential
embryological characters must be of greal systematical importance.
partly because they reler lo early developmental stages, which are
specially elucidating for the phylogeny. partly because they are very
slightly influenced by external conditions. [1 is true thal cerlain
embryological conditions, as the alorementioned agreements in endo-
sperm developmenl belween the Amentiferae and some Gymnosperms,
have no greater imporlance. as similar conditions are found in many
other groups (though some details may not be common there). But for
instance such a feature as the branching of the pollen tube, sometimes
resulting in a whole cluster of hranches, and the long time from
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pollination to fecundalion. sometimes a whole wvear. must be of
systematical importance. It implies that the haploid gencration has a
comparatively greal independence, and as the development from
Gyvmnosperms to Angiosperms involves a reduction of the gametophyte,
this must be held to be a primitive character. Also in the embryo
organization there are. as mentioned above, in Fagales some connections
to the Gymnosperms, and also the labilily in the cell formalion ol the
embryo. from which a development is conceivable in different direclions,
must be a primilive [eature. Other embryological characters. which are
usually regarded as primitive, have also isolaled occurrences within
other groups, but the combined occurrence of several such characters
among the Amentiferae can scarcely be due to a chance but must
speak in favour of the view that the group has an original posilion.

Conclusions

1. In the nuclear endosperm of Quercus, Fagus, and Castanea cell
formation begins at a lale stage and Lhe cellular lissue never fills the
endosperm complelely, but a small vacuole is left in Quercus, a large
one in Faguns, while Castanea is inlermediary. Nuclear [usions oceur
both in the common endosperm room and in the separale cells,

2, In the embryo development of Quercus and Fagus a basal suspensor
cell is detached. which in Fagus divides once, and the embryo proper
is divided by oblique wall systems in a rather irregular way. Al a late
stage a “secondary suspensor” is formed. The radicle meristems of these
genera are, as found by earlier investigators. reminiscenl of those of
the Gymnosperms. and in Castanea the conditions are similar.

3. The order Betulales differs sharply [rom Fagales in having a
persistenl nutritive endosperm tissue: in the genus Befula il was also
observed that the embryvo was ol another. more regular lype. with
well-developed suspensor and hypophyse.

4. The embryological differences hetween Fagales and Betulales give
support to the view thal they should be regarded as separale, though
related orders. Similarities in endosperm and embryo development
between Fagales and Juglandales confirm the affinity of these two
orders. To the orders Leitneriales and Balanopsidales, with persisienl
endosperm, Betulales 1o some extenl may form a lransition. The order
Salicales has the same general endosperm developmenl as [FFagales,
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but the embryo is devialing; however through the embryo type of
Betulales there may be a connection,

5. There are no features in the endosperm and embryo development
speaking against the opinion thal the Amenfiferae have a primilive
natlure, On the contrary, the emhryo has some features that are
reminiscent of the Gymnosperms, and in addition its irregular develop-
ment (in Fagales, Juglandales, and Leitneriales) may be a primitive
feature. Thus the view, partly based on embryvological lacts, that the
Amentiferae are a primilive group, is further supported by the
embryogeny,
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Notes on the Giant Chromosomes of
Allium nutans

By ARTUR ITAKANSSON

(Institute of genelies, Lund)

Our knowledge of the mode of formation and of structure of very large
nuclei has been largely increased through the investigations of Lothar
Geitler and his coworkers. In many tissues the nuclei after termination
of mitolic activity undergo a considerable enlargement. In many cases
this was shown lo depend on endomitosis, repeated divisions of the
chromosomes within the intact nuclear membrane: the result is high
polyploidy, endopolyploidy. Some of the huge nuclei of cerlain special
cells of a glandular or haustorial nature have been shown to possess
chromosomes of highly increased size and of complicate structure. The
chromosomes have repealedly divided bul incompletely, the differenl
strands being held together. Thus such polytene chromosomes are very
thick and through a large elongation of the strands they become “giant™
chromosomes,

Observed are the gianl chromosomes because the nuclei are in pro-
phase: a metaphase stage does not follow. However. Brink and Cooper
(1943) in dividing antipodals of Hordeum jubatum, in embrvo sacs
fertilized by rye sperms, observed the haploid number (14) of “giant”
chromosomes in some divisions. in other a very high number of echromo-
somes ol ordinary size. Hasitschka (1956) investigated more than 3000
of the large antipodals of Papaver rhoeas. She observed only one cell
with mitosis. which was 128-ploid and had chromosomes of ordinary
size. “Ruhekerne” showed five different structure tvpes. one of them
was seven “giant” chromosomes, bundles of despiralized chromosomes
with a large. undivided. heterochromatic part in the cenlromere region.
Tschermak-Woess (1956) reports that the nuclei of the wellknown giant
antipodals of Aconifum increase in size through endomitosis eausing a
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high degree of polyploidy: however, a small number of nuclei have the
haploid number of giant chromosomes. As in Papaver they showed a
tenfold increase in length. compared with normal metaphase chromo-
somes, and consisted of different strands. they here showed “eine
kabelaktige Biindelung™. Nuclei with doubled or trebled chromosome
number have been observed in many endosperms, generally they have
arisen after mitotic disturbances or. more rarcly, endomilosis. Only a
few cases of giant chromosomes have been reporled. In the sickly
endosperm of Brassica oleracea, which was formed after pollination
wilth antotetraploid plants. very large endosperm nuclei were f[requent:
some of them showed prophase with enlarged chromosomes in the
triploid number, other endopolyploidy with normal chromosome size
iHakansson, 1956). A closer study of enlarged nuclei in the endosperm
of Zea mays was made by Duncan and Ross (1950): they seemed to
have very enlarged chromosomes. Geiller (1955) has in Allium ursinum
observed very large hexaploid nuclei in chalaza directed parts of the
endosperm. Certain of the nuelei underwent a still higher increase in
size: he found evidence that the latter contained gianl chromosomes.
Geitler also studied the structure of degenerating giant nuclei. The
related Nothoscordum fragrans also has endosperm nuclei with doubled
chromosome number near the chalaza (Hakansson., 1953).

In Allium one of the synergids regularly becomes very large, also
the nucleus enlarges highly and has soon a dense contenl. During my
study of parthenogenesis in A, nutans (Hakansson, 1950) L also in-
vestigated very old embryo sacs of emasculaled flowers, where inter-
esting anomalies occeurred, In some hypertrophied synergid nuclei giant
chromosomes were observed (compare Fig. 4 in this paper). During my
work with A. nutans and A. edorum | have made [urther observations
of enlarged chromosomes; synergidal changes were rather similar in
the two species. but only the giant chromosomes in 1. nutans will be
described.

Such synergids which remain small. have soon a highly chromatical
nucleus where no structures are visible. The large synergid nucleus also
gets a dense structure during a long period of growth. Probably the
changes within the nucleus take various courses, In embryvo sacs with
beginning embryo formation. which occurs lhrough parthenogenesis,
the synergid nucleus often becomes less dense: it could often be observed
thal the nucleus was in early prophase, consisting of very folded chro-
mosomes which were rather broad and formed of several strands. The
chromosomes had been closely packed previously., but now it was
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Fig 1. Gianl chromosome from a
synergid nucleus of Allium nutans.

evident that the nucleus had enlarged. polytene chromosomes with
cable structure. Fig. 2 and 3 show nuclei of similar appearance. Thal
Lhe chromosomes have a considerable length was seen in cases of culs
which showed the surface of the nucleus. The embryo sac has the
zygoid chromosome number, that is 42, [ have suggested that the large
synergid nucleus is polyploid; Geitler thinks that in A, arsinum lhe
nucleus surely was endopolyploid. Any melaphase which as in Avena
and Papaver could prove polyploidy was not observed, however, Some-
times the nucleus contains true giant chromosomes. One such chromo-
some is separately drawn in Fig. 1 at a high magnification. The chro-
mosome has several pecularities in common with the giant chromo-
somes mentioned above. It is very thick consisting of eight subsections.
It has a cable structure where the primary strands, formed through the
first division. here and there show larger loops. One short parl of the
chromosome is homogenous showing no fibre structure. It is probable
that here heterochromatic segments including the centromere are visible.

Svnergid nuclei of the appearance shown in Fig. 3 were also observed
in . odorum and here also in fertilized embryo sacs with some endo-
sperm nuclei: the third increase in size observed in nufans alter three
or four weeks in ovaries of emasculaled flowers was not observed in
this species. Such hypertrophied nuelei are rare. though once two were
observed in an ovary where the rest of the ovules were degenerated.
Fig. 4 shows such an old nucleus. The synergid has lost its wall and
original position and moved below the embryo, which counled in all
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IFig. 2—1. Synergids of A, nutans, 20 synergid at the time of carly stages of embryo
formation, =410, — 3: ditto. =540, — 4: embryvo and synergid in an old embryo

sac from the ovary of a flower four weeks after emasculation. — < 140,

20 cells. The nuclens is very large. being easily observed with a magni-
fving glass; its length was nearly a quarter of a millimeter, There is
now more “caryolymph’™ in lhe nucleus indicating an uplake ol water.
During the expansion of the nuclear membrane the chromosomes be-
come more strelched bul their polylene structure was in most cases
distinet, The ends of different chromosomes often musl be [used.
because one rarely observes free ends. The nucleus figured also con-
tained a nucleolus. other such nuclei had more nucleoles: some undil-
ferentiated substance was no doubl a product of the senescence of the
nucleus,

Some degenerating nuclei had a dense structure of fine threads, giving
the impression, that the strands of giant chromosomes had separated,
Geitler {l.e.) has made similar observations in old giant endosperm
nuclei of Allium wrsinum, which he interpreted in this way. Other
degeneraling nuclei in A, nufans had gianl chromosomes which had
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completely lost any slructure: they seemed to have been semiliquid
which in one case was proved by the irregular contour ol the ¢hromo-
somes.

It is now clear, thal many large svnergid nuclei contain very large.
polytene chromosomes with cable structure, similar to gianl chromo-
somes described in recent publications on gianl antipodal and endo-
sperm nuclei.
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Notes on Endosperm Formation in Betula

By ARTUR HAKANSSON

fInstitute of genelics, Lund)}

Notwithstanding their general occurrence. contested systemalical posi-
tion among dicolyledons and economic importance, our knowledge of
the embryvology of many members of Amentiferae shows large lacunes.,
The seeds have generally been described as endosperm-less, which
means. thal the endosperm formed is destroyed by the growing embryo
finally filling the seed. but the development and appearance of this
endosperm is with certain exceptions unknown. As a rule only the
carliest slages of the endosperm have been observed, which show free
nuclei. that is, development occurs after the Nuclear type, Previously
I have investigated endosperm development in Salic (1954) and Myrica
{1955) more closely, last summer (1956) I fixed parts of catkins of
Betula verrucosa.

The ovule of Betulaceae has a rather large nucellus and one integu-
ment with a rather short. straight micropylar eanal which is not used
by the pollen tube. The lalter was shown by Nawaschin rather long
ago. he has also described the development of nucellus and embryo sac
before fertilization. Benson in the same vear (1894] published contri-
butions 1o the embryology ol Amentiferae where also one linds some
notes on Betula., Peculiar is a slatement. “die eigentliche Schicht- oder
Tapetenzelle wird also hier nicht abgeschnitlen” (Nawaschin, 1894).
Thus the cell layers above eme and embryo sac should be entirely of
epidermal origin and cover cells lacking. This deserves a reinvestigation.
however, the fine figures hardly prove absence of cover cells. There
was usually one eme forming macrospores. the innermost growing to
normal embryo sac. Thus Normal type of embryo sac development seems
to ocenr in birch.

Benson found slightly more than four weeks belween pollination and
fertilization in Betula, ovules being very undeveloped al pollination.
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Developmenl of Lhe vegetation being very slow in 1956, lixalions were
made for the first time on the 22/6. Some unfertilized ovules showed
that in the embryo sac the polar nuclei had united to a cenlral nucleus,
while the antipodal cells had disappeared. Ferlilized ovules had altained
ralher different size. Clearly ferlilization induces a rapid growth. hul it
occurs at somewhat different time. A few ovules contained an undivided
egg and endosperm nueclei. but generally a small embryvo was present
with an increasing number of free endosperm nuclei (Fig. 1). The em-
bryo sac was still within the rather large nucellus, but as the endo-
sperm grows, il encroaches on the lateral parls ol the nucellus which
disappear. The base of nucellus persists as well as the uppermost parl,
the latter is. however. less permanent. Then the endosperm Lissue has
been completed.

Before cell formation one often observes two [ree nuclei close to the
embryo. und already in the earliest fixalion and in most advanced
ovules some large vacuolate endosperm cells could be observed around
the small embryo. Similar observalions have been made in Salir, In
material fixed some davs later one could observe a laver ol small endo-
sperm cells surrounding the large vacuole. free nuelei had previously
taken position near the wall and cells had been formed. The embryo
was a still small globe and a suspensor, Fixalion procured from olher
trees and made on 3/7 showed more advanced stages. The endosperm
may have partly or completely filled the central vacuole. As shown in
Fig. 2 the peripheral cell laver has divided and endosperm tissne grows
in centropetal directions against the centre of the seed. In the chalaza
end the endosperm may for some time remain nuclear (Fig. 4}, In this
lower part of the endosperm, formation of small uni-nucleate cells al
one time [ills the lumen with tissue,

The tissue that soon [fills the seed consists in its central parl of
vacuolale endosperm cells of varying lorm and often considerable size
(Iig. 3). The peripheral parts of the endosperm are smaller cells wilh
more cytoplasm. The volume of the endosperm increases and the inner
lavers of the integument are deslroyed. The phase of rapid embryo
growth begins alter the endosperm tissue has attained its largest volume.
Because of frequent degenerations only few instances of such growing
embryos were seen. The elongating embryo elearly grows inlo the endo-
sperm absorbing this tissue to a large extent. The fact is, that in birch
the endosperm is not completely destroyed. The outer lavers ol small
endosperm cells persist. Fixations made [1/7 and 27/7, the latter a
collection made in another more shady locality. showed endosperm with
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4 3
Fig. 1—5. Ovules of Betula showing different stages of endosperm formation. -
1: free endosperm nuclei with tree-celled embryo within the nucellus, — 2: cellular
endosperm partly fills the central vacuole; lateral parts of the nucellus have dis
appeared. — 3: the young sced is filled of endosperm tissue, the embryo is still
small, i the endosperm near the chalaza is still nuelear, D mature seed,

somewhat obliquely cut: the embryo fills the seed, endosperm layers persist belween
cmbryo and tesla.
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storage substances filling the cells, in the latter case they were less
abundant. The number of storage layers varied somewhat within the
seed; it was three to five. The embryo had much storage in the cotyle-
dons (Fig. 5).

The endosperm of Betula thus becomes a large, solid tissue: its ouler
part persists and is changed to a storage lissue, but the main of the
slorage of the seed is in the colyledons of the embryo. We have thus
found that the endosperm in the investigaled genera Salix, Myrica and
Betula was different. In Salix it only lo a certain extenl was cellular
and never filled the central lnmen, in Myrica it was completely cellular
with no rest of lumen, but it had no storage and was replaced by the
embryo. in Betula ils outer cell layers became a storage lissue, There
is no closer conneclions between these genera which belong to dilferent
orders.

The endosperm of Alnus, the second large genus of the family Befu-
laceae does not seem to have been described. A short paper on A. rugosa
i Woodworth, 1930). shows a figure with embryos on the hearl slage
and a large endosperm tissue filling the seed, as well as pholomicro-
graphs of seeds with mature embryos and some surrounding endo-
sperm: the question of occurrence of storage in this still persistent
endosperm musl remain open, however, In the tamily Befulaceae many
aulhors (for instance Lawrence, 1951) also include the genera Carpinus
and Corglus. 1 have, parlly many years ago, investigated more young
stages of seed development in Alnus, Carpinus and Corylus. These in-
vestigations show thal Betulae and Alnus are very similar in lhese
regards, and, on the other side Carpinus and Corglus, while there are
differences between the two pairs of genera. This supports lhe idea
ol a separale lamily Corglaceae favoured by other authors.,
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Marine Algae from Northern Norway. Il

By ERIK JAssSUND

| Marine Botanical Institute, Gothenburg)

A tind of some short, unbranched, cartilaginous brown algae scattered
between the haplera of Alaria esculente on an exposed skerry oulside
Tromsé (Fagerviir, 70°N) has proved to be of great interest and induced
the author to revisit the locality during the following vear. The alga
has since been found lo be rather common, at least in Finnmark, the
northernmost part of Norway.

The samples were in many ways like Chorda tomentosa Lyngbye and
would no doubl have been referred lo that species, were it nol for an
ectocarpoid epiphyte that was found on it and that could be seen to
originate from the zoospores still in the unilocular sporangia of the
host. This epiphyte thus had to be interpreted as another phase, pro-
bably the gametophyte, in the life-cycle of that same species.

Only slight disagreement as lo the taxonomic position of the brown
alga, presented by Lyngbye (1819) as Chorda tomentfosa, can be traced
in the lilerature of algology. This is not surprising, as the species in
most of its characlers corresponds rather well to the diagnosis of Chorda
Stackhouse: an unbranched, subcylindrical thallus tapering towards the
ends. solid or hollow. slippery and cartilaginous. The surface of the two
described species is covered by almost similar paraphyses and uni-
locular sporangia. The similarily is so close, thal Chorda tomentosa
has been considered by some authors to be a spring form of Chorda
filum Stackh. (e.g. Harvey. 1846 51, pl. 107; 1849, p. 31: and Hauck,
1885, p. 394).

On the other hand. some dissimilarilies also occur, although these
are not very striking: for example, Hamel (1931 39, p. 314] states:
“Ces poils sont bourrés de chromalophores discoides, contrairement &

11 Bolaniska Noliser 1957,
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ceux de €. Filum, qui n'en possedent que quelques-uns dans les cellulles
jeunes de la base.” He also mentions the different shape and content ol
the paraphyses in the lwo species, with chromatophores ribbon-shaped
in C. filum and disc-shaped in C. lementosa. See also: Rosenvinge and
Lund. 1947, pp.70—77 — who clearly separate C. filumand €. tomentosa.

The north-Norwegian specimens have been compared with some her-
barium specimens of (. tomentosa from the west coasts of Norway and
Sweden (mow in Ilerb. Mar. Bot. Insl. Gothenburg). As these correspond
in all respects to the north-Norwegian samples. the following discussion
partly includes them also. Since the aim of the present paper is to prove
that “Chorda tomentosa™ in Scandinavia does not belong to the genus
C hordea, it will be convenient to refer to this plant simply as Tomentosa,
and to reler to Chorda filum simply as Filum in the ensuing discussion.

The assimilating filaments of Tementosa, called “poils”™ by Hamel,
differ quite a lot from the true hairs of Filum. Their lower part consists
of more or less barrel-shaped cells. 12 17 n diameter, and about twice
as long. They number 3—6. Then follows a series of short cells, consli-
tuting the growth zone. The assimilating cells of the filamenl above it

are rather uniform, 20—27 u wide and 2—3 times as long, cylindrical
and slightly constricted at the cross-walls, and conlaining numerous
disc-shaped chromatophores. The hairs of Filum, on the other hand.
show a sudden and well marked tapering towards the base (fig. 4. a).
The cell diameter decreases from about 15—20 p to 3—=8 p. The hair
has a basal growth zone and is directly sel on the cortical cell, the
pedicel. So. when the barrel-shaped cells comprising the stalk of the
Tomentosa-filaments are considered to be a part of these filaments,
the growth zone can be said to be inlercalary in Tomentosa, but basal
in the Filum-hairs. As a result of studying the material. the author has
come lo the conclusion that the dissimilarities outlined above are nol
only a difference in shape, but point also to a difference in function.
The Filum-hairs with their extremely long and colourless cells are
true Phacophyceae-hairs. In Tomentosa, the cells of the filament con-
tain numerous disc-shaped chromatophores and their function musl
be to assimilate. The paraphyses also have the same disc-shaped chro-
matophores, but to much lesser extent. The Filum-paraphyses have a
dense coloured “head” and contain more chromatophores than the other
parts of the plant (compare the figures on Taf. 27.8 and Taf. 29.6 in
Reinke, 1892). When the Tomentosa plant has reached the ferlile stage.
the filaments are shed. leaving only the basal stalk cells: this also
suggests that their primary function is assimilation. According lo what
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has been said above. the author interprets the Tomentosa-filaments as
assimilators and this term will be used hereafter. Oltmanns used it for
the paraphyses. The rounded cells forming the stalk may be Lhe sile of
unilocular sporangia (lig. 3 ¢). In specimens from an extremely exposed
rock, the stalk cells have thick cell-walls, 5—7 .

The paraphyses of Tomentosa vary both in their conlenl and their
shape. They are often elongate-clavate (on specimens from exposed

localities). or conical-vase-shaped, ie. with maximum width near the
base and tapering upwards. Some of the planis also had cylindrical
paraphyses with obtuse ends. According to measurements of the north-
Norwegian malerial, all the samples from exposed localities had long
and narrow paraphyses, 110—120X9—12 u. increasing to 150—200 X
9 10 p with extreme exposure. The probable reason for this will be
given below. Malerial from localilies only moderately exposed to lhe
raves, or from really sheltered localities had shorter and thicker para-
physes. 7590 < 12—18 p (ef. Reinke. 1892, Taf. 29). All these types
of paraphyses have rounded apices.

The paraphyses of Filum are depicted by Harvey (1856—51, pl. 107),
Newton (1931, p. 201), Reinke (1892, Taf. 27) and others. Their clavi-
form shape is more pronounced and their top more flaltened than is
the case in Tomentosa. They could be compared with stalked. inverted
pyramids. Ifurther, they are shorter, about 3050 p in Norwegian
specimens  (fig, 4,a). In French. British and Scandinavian waters,
Tomentosa is recorded as a spring species. Filum us a summer plant,
This may to some extenl be the result of the disappearance of the assi-
milators from the mature plant. giving it a Filum-like appearance, This
is the case in northern Norway. where the alga in queslion has been
collected at the end of the north-Norwegian summer.

The function of the Tomenlosa paraphyses is probably mainly pro-
lective. The assumption is based on the observalion that when condi-
tions are rough as on exposed rocks, they are exiremely long and
crowded and alwavs much longer than the unilocular sporangia. In
specimens growing in sheltered waters or sublitorally in the fjords. the
paraphyses are shorler. somelimes eylindrical or vase-shaped and are
of aboul the same length as the sporangia. In such fjord-malerial il
can ualso be observed thal when the fruetification is very rich. the spo-
angia predominate, and when poor the paraphyses predominale. Nol
so from the more exposed localities, where the paraphyses always are
crowded. So the extent of development of paraphyses seems lo depend
on exlernal condilions., In Filum the paraphyses presumably play a
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double role. partly assimilatory (their rich pigmentation) and partly
prolective (their shapej. The hypothesis of the difference between the
Tomentosa and the Filum paraphyses seems lo be supporled by another
observation, In squash preparations of young specimens of Filum the
cortical part of the thallus spreads out as regular cell-rows as shown
in the upper part of figure 4, a. The cells have divided and the outer
part develops into a paraphysis; the inner part is joined at both ends
lo the neighbouring cells, form the outermost corlical layer. The inner
cells could be called the pedicels of the paraphysis. They sirelch out
parallel to the Chorda-axis, and on bolh sides of the paraphysis an
unilocular sporangium usually forms, according lo own observations
and those ol Reinke (1892, Taf. 27) and Kylin (1918, p. 32). As the tops
of the paraphyses become broader, lhey fill oul the space available and
[orm together an assimilating as well as a prolecling system of great
efficiency.

If the paraphysis and the sporangium of Filum are regarded as
formations of a firsl and a second order. both the sporangium and the
paraphysis of Tomentosa seem to be of a second order,

In Tomentosa the pedicels do not lie in regular cell-rows on the sur-
face. They are also more rounded, isodiametric. or have a conical-
obovale top on the outer side, somelimes elongated somewhat radially.
The paraphyses and the sporangia are seemingly sel withoul any order
on these pedicels and withoul any preference given to a paraphysis al
the top of it. Sometimes the sporangia predominate in number some-
times the paraphyses.

The hyphae arising from the inner cortical cells in €. Jilum give rise
to the wellknown seplation of the thallus. This is not met with in
Tomentosa, at least not in the malerial from northern Norway.

According lo Kylin (1918), Chorda filum produces 16 spores in the
sporangium: the number in Tomentosa exceeds 50 and is probably 64.

Soren Lund (in Rosenvinge & Lund. 1947) has made some interesting
culture experiments on “Chorda tomentosa™ lo invesligale whether the
alternalion of generations is the same as in C. filum. His illustrations of
sporelings coincide perfectly with the appearance of voung gametophy-
tes observed on the north-Norwegian material, Even though his spore-
lings did nol become fertile. they are regarded as supporling evidence
thalt €. tomentosa Lyngb, will have to be removed to the new genus
Healosiphon.

The discussion above has been based mainly on a detailed study of
material collected from 22 stations located as shown on the map. The
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extreme exposure ol some of The siles has permilled access only during
favourable conditions of wheather and swell.

The occurrence and stage of development of the gametophyte are
listed below:

Occurrence of

Station gamelophyle Stage of gametophyte
202 28/6 Only very few, with short
vegetalive filaments
203 Langnisskjir 1' 29/6 None
207 Knivskjellodden I
30/6 A Tew veg, filaments One gametangium
observed
208 Svarholtklubben F 2/7 A few filaments, only ve-
gelative
209 Kjdllefjord F 3/7 None
211 Sletnes F 4/7 Not abundant Fruclification has started
(Plurilocular sporangia|
214 Nordkynodden F 6/7 Only vegelative
155 Kyitholmen T 11/7 Abundant Fertile
158 Smaldy T 12/7 None. Sporophyte not fer-
tile
159 Flatbaken T 12/7 Abundant Ferlile
219 Kalakklubben F 10/7 Some few hairs indicating

the presence of gameto-
phytes. A single filament

seen
222 Bondoya, Lakselj. F
12/7 None
168 Mannessodden
Senja I' 15/7 Some hairs observed
228 Skarvberget I' 15/7 Occurs in the vegetative
stage only, inside the uni-
locular sporangia
229 Jernoy I 15/7 None
230 Porsangerneset F 16/7  Abundant Branched or simple, uni-
seriale gametangia
170 Aglapen T 17/7 None

234 Gasoy-Ingdy I'18-19/7  Germination and  shorl
sporelings within the spo-
rangia

236 Kalvskjir, Rollséy F

20/7 Very abundant Uniseriate. partly biseriate
gamelangia

114 Fagervar T 20/8 The rich fructiferous ga-
metophyle vegetation do-
minates the outer layer of
the sporophyte

I 53 Fagerviir 26/7 T Nol abundant, mostly in
the vegelalive stage
131 Breivikboln F 19/8 Like 111 Fagerviir

As indicated in the list. the zoospores were found to germinate in the
last part of July generally. The sporelings branch in a most irregular
manner and bear hairs of the common Phaeophyceae-type. 5—6 u in
diameter: see figures 3 and 4 and compare with Rosenvinge & Lund



210 ERIK JAASUND

(1947, p. 76, lig. 25). The filaments creep along the surface between
the paraphyses or parallel to the surface between the top and boltom of
the paraphysis svstem. Erect filaments may arise lrom every cell. In
August the gamelophyle develops gamelangia. The gamelangia are
always plurilocular, mostly uniseriate and eylindrical, 4060 p long
and 6—8 p broad. In specimens from Ifagervir 20 August, some of
them were biseriate. up lo 100 p long and 1112 p broad. and in this
material the gamelangia also could be seen to be branched in a most
irregular manner. In this autumn malterial the gamelophyte also com-
pletely covered the peripheral part of the sporophyte. All the assimi-
lators and most of the paraphyses of the latler had been shed.

Every cell of the gametophyte seems to be capable of developing into
a gametanginm, In this way lhe peculiar gnmetangia arise, depicled in
fig. 4, d.

What happens to the supposed gametes? It is possible Lhat they ger-
minate parthenogenetically lo give rise lo further gametophyvte genera-
tions during the winler, or zygospores may be formed and lhese may
produce a diploid ecltocarpoid plant similar lo those described by Berna-
dette Caram (1955 tor Chordaria flagelliformis. It will be an interesting
task to investigate this problem by means ol culture experimenls, which
it is hoped to be done later.

If sorted out according to their general characteristices. the colleclions
fall into two groups. the one characterized by a dark colour and rather
cartilaginous fronds. and the other by vellow or yellowish-brown and
less cartilaginous, more Seytosiphon-like, plants. In this latter group one
also [inds slippery Chorda filum - like algae but with a lighter colour
and without septations. They were collected from a sublittoral shelf.
formed beneath an almost vertical cliff-wall from fallen masses of
rock. The depth was about 0.5 m at low tide 3 meters from land,
increased to 5 melers 10 meters out, and then rapidly increased to some
hundreds of meters. The fjord is wide and open lo the north (see S on
the map). The prevailing winds here are north easterly. The same form
faboult 2 m in length) was found further out in the same [jord. south-
east of Jernoy. The need for increased lensile strength was apparently
greater here than at the other localities where specimens ol this group
had been collected: this caused a development towards a Chorda instead
of the weaker Sceyfosiphon-like string. The light colour seems nol lo be
a function of the depth. as the same form grew in the littoral zone at
the same place: then the plants attained a length of only 30 50 c¢m,
but had the same yellow colour.
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I'ig. 1. Halosiphon tomentosa nov. comb. from exposed rocks. Because of the breakers,
the simple thallus often are found forming twisled ropes between the Alaria, fixed
Lo Balanus or the hapteres of the Alaria. With Ectocarpus Jfasciculatus epiphylieally

There are further indicalions suggesting that Chorda tomentosa
L.yngh. is not a Chorda but a Halosiphon. Hamel says about €. lomen-
tosa Lyngh. “vit dans un autre type de station. On le reconlre en effet
au printemps (Avril-Mai), sur les rochers trés battus.” In Denmark it
1s found near low water mark at coasts with currents in the water
(Rosenvinge & Lund, 1947. pp. 73—74). The French specimens are
20—30 ¢m long. In these details they fully correspond with the north-
Norwegian species Halosiphon tomentosa. The herbarium specimens
available from the wesl coasts of Norway and Sweden have been soaked
and studied and found to have the same anatomical structure as Halo-
siphon. In a sample, collected 5 July at Hordaland, Norway (near Ber-
gen). the first cell-divisions within the sporangium could be traced with
some dilficulty. Studies will be continued with the object of shedding
further light on this question of removing €. tomentosa Lyngb. to the

new genus Halosiphon.

Halosiphon, nov. gen.

Frondibus solitariis ant gregaris, filiformibus, deorsum solida, sursum tubu-
losa. Cellulis interioribus majoribus. elongalis, versus peripheriain magni-
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tudine descendentibus abbreviatlisyue, corticalibus in paraphyvses saccatas. cla
vatas aul subeylindricas, liberas, demum evolutas, Planta annua. affixa callo
discoideo fibras radicales descendentes articulatas emittente. Frons statu juni-
ore pilis fulvis, longissimis dense vestita. Cellulae piliphori submoniliformes
aut cyvlindricae. Sporangia unilocularia elliptica, altitudine paraphyses haud
superantia. Strala fructifera demum lotam frondem inferiori parle excepta
obtegentia. Zoospora saepe vivipare Julio-Augusto germinent. Gametophyta,
frondibus repentibus microscopicis, articulis irregularibus, ramulis brevibus,
simplicibus, rectis incurvisve, diametro 5- 6 p, inter paraphyses erumpentibus,
Gametangiis uniserialis aul biseriatis, simplicibus aut interdum ramosis. Pilis
hyalinis sessilibus praesentibus. 5 u crassis.

Thallus annual, cord-like. simple. solid or hollow, without septations.
Attached to the rock by a discoid holdfast, from which more than one
plant may arise. Inner cells clongated, often with oblique cell-walls:
their diameter decreasing radially outwards. The outermost part formed
by paraphyses and stalked. assimilaling filaments. Unilocular sporangia
elliptical to subeylindrical. Hairs absenl. Dimorphic. A small ectocar-
poid gametophyte alternates, sometimes germinating viviparously from
the zoospores in July and forming a system of radially directed.
branched filamenl, 5—7 p broad: hairs present, 5 u in diameler: {ructi-
ficalion in late summer: gamelangia plurilocular, uniseriate, less fre-
quently biseriate, 40 —60{—100) p long, simple or sometimes branched,
6 —8(—12) u broad. Chromalophores disc-shaped.

Halosiphon tomentosa (Lyngb.) nov. comb. (=Chorda tomentosa
Lyngb.)

Fronde 10—30 ad 100 em longa, 1.5—3 mm crassa, pilis olivaceis-nigris ves-
tita. ad 7 mm longis, diamelro 20—30 p. Paraphvsibus clavatis-linearibus, 120
150(— 200) X9 —11 n. Sporangia unilocularia sessilia rarius lateralia, ob-
longa-cvlindrica-piriformia, 80—120( —150) X 12—15 u.

Plant littoral or sublittoral, dark brown to almost black. cartilagi-
nous, lirm, 10— 30 ¢m long when littoral, aboul 50(- 135 Jem long when
sublittoral (see Rosenvinge & Lund, 1947, p. 74). Diameter of mature
frond, 1-—3 mm. Consists of more or less thick-walled cells with de-
creasing diameter towards the periphery. The outermost cells isodia-
metric or somewhal extended radiallv. Club-shaped to linear para-
physes. Superficial unilocular sporangia, clongated-obovate. shorter
than the paraphyses (exceptionally of the same length|. Paraphyses
110 —200 <9—11 u. Stalked assimilators: the stalk. when fully devel-
oped. of 4-—6 barrel-shaped cells, more or less thick-walled. The
assimilating filamenl has basal growth and a length of 1 51 7} mm.
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Fig. 2. The distribution of Halosiphon. The coasl between Sletnes (about 28°E)
and Kirkenes (30710 has not vet been visited.

The cells of the filamenls are cylindrical, 20— 30(—40) p diameter
and 2—3(—4) times longer than broad. After fructification the assi-
milators are shed. Gametophyte in July, wilh gametangia in August.
A common inhabitant of the upper Alaria zone on exposed rocks in
northern Norway. No confusion with Chorda is likely because of the
different localities they prefer and the lack of seplalions in Halo-
siphon. They differ mainly in the shape and content of the paraphyses
(Chorda paraphyses have a more or less flattened top and richly pig-
menled, ribbon-shaped chromatophores: Halosiphon paraphvses are
almost colourless with only a few dise-shaped chromatophores) — and
in the fact that hairs are present in Chorda, but absenl in Halosiphon.

Localities: Troms: Mannesodden and Kjolva (Senja), Flathaken near

Sommaroy) and Fagerviir (near Hattoy)

Finnmark: Kalvskjir (Rollsoy), Gasoy-Ingoy, Langnessk jir and Kniv-
skjellodden (Magerdy). Porsangernesel. Svarholtklubben. Kalakklub-
ben. Bondoya (Laksefjord). Nordkynodden and Sletnes.

Halosiphon altae nov. sp.

Frende 50--100 cm. interdum elongata ad 200 cm. 2—3 mm crassa. Pilis
subfulvis, flavescenlibus, saepe absentibus. Cellulis interioribus majoribus.
coosporangia 75—90 < 15—18 p, elliptica aut subglobosa, paraphyses saepe
aequialtac.
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Fig. 3. Halosiphon tomentosa nov. comb. a: A seclor of the circular cross-section.
b The paraphysis-assimilator system with unilocular sporangia. ¢: The assimilators
one with a Lateral unilocular sporangium. «: The elongated paraphyses and sporangia
on a specimen from the exposed Fagervar. 2 The extremely branched gametophyie

Differs from H. tomentosa principally in the lighter colour. vellow
to yellowish-brown. Il 15 mostly found in the sublittoral. less often in
the littoral zone. The barrel-shape of the stalk-cells ol the assimilators
is less pronounced. Paraphyvses shorter. cylindrical. obtuse-conical or
vase-shaped. 75100 X 15—18 u. Unilocular sporangia obovale to broad
elliptical. as long as or somelimes a little shorter than the paraphyses.
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Fig, 4. Chorda fifum (L.} Stackhouse. a: Hairs and paraphyses for comparison., —
Healosiphon tomentosa nov. comb. b: Germinating spores in the unilocular sporangia.
c: Further development of the gamctophyte. d: Gamelophyles from the Fagervir-

specimens collecled in the last part of August, showing branched and partly diseriate

gametangia,

Development of sporangia seems to be a little delayed compared with
H. tomentosa. Sterile or only slightly lertile specimens frequent. Found
at more sheltered loealities. and then approaching Seyfosiphon in ge-
neral appearance: plants collected at more exposed places, are rather
like Chorda. Halosiphon altae differs from vegetative Scyfosiphon in
possessing assimilators and a firmer frond. Seytosiphon has hairs. The
outer cortical cell system in Seyfosiphon is more palisade-like than in
Halosiphon. From Chorda it is distinguished by the same characters as
mentioned above for H. tomentosa.

Are these differences (between H. tomentosa and H. altae) sufficient
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to justilv a separate species? Could not alfae be merely forms of fomen-
tosa growing under slightly less favourable conditions? In the author’s
opinion the find of the vellow plants benealh Skarvbergel in Porsanger-
fjord (described on page 210} seems to support this segregation, The
pigmenltalion of the assimilators ought to be the same in these littoral,
2030 em long plants as in planls from the more exposed Sviicholt-
klubben further out in the fjord (both localitics are open to the north
and northeast). The Svirholt-plants had the dark-brown colour typical
in H. tomentosa.

Localities: Troms: Aglapen (Tromsoysund)

Finnmark: Lille Korsneset (Altafjord}, Breivikbotn (Soriy). Skarv-
berget and Jernoy (Porsangerfjord)

As to the question. in which order and family this new genus should
be placed. Lhe dissimilar generations and the diffuse apical growth point
towards a place in the family Dictyosiphonaceae, near Delamarea. It
is thus to be included in the order Ectocarpales (sensu Fritsch. 1945).

Desmotrichum undulatum (J. G. Ag.) Reinke, 1892, Taf. 11 and
Algenflora p. 57: Harvey, Phye. Brit. pl. 248,
Sxamination of collections of Ceramium species from Langholmen in
the Risoy archipelago outside Tromsio, showed that an endophyte was
responsible for producing numerous plurilocular sporangia found scat-
tered over the surface of the host. The endophytic filaments could be
traced as a very irregular system ol creeping filamenls on Lhe large
Ceramium cells, covered by the smaller cortical cells. The dimensions
of the cells of the brown endophyte varied between 10 and 75 p in
length and 430 p in breadih. The ramification of the procumbent
filaments was sometimes so rich that an almost confluent cell-layer was
found to cover the Ceramium cell. The plurilocular sporangia were
mostly terminal. pluriseriate. and measured 5060 <1520 p: inter-
calary sporangia were also presenl, though infrequently. Hairs were
present and had basal growth and a sheath, diameter 8—11 w. The
correspondence to Streblonema (Enlonema) effusum Kylin (1907),
which is also found on Ceramium, was close, In order to find out if this
endophyte was common, other Ceramium-finds were examined. The
same endophyte was then seen to be present on malerial from Bals-
fjord and Rystrommen. in the vicinity of Tromsd. The endophyle
occurred logether with Desmotrichum undulatum Rke, Sometimes the
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Fig. 5. Halosiphon alfae nov. spec. a: Longitudinal section and b: Transverse section
through the thallus. ¢: Different shapes of the paraphyses occurring.

endophyte became epiphylic and developed more regular cells. An
interesting observation of some solitary, erect and simple filaments.
crowned by a hair, intensified the study of the complete malerial. This
led to the detection of a succession of stages ol development. from a
simple. monosiphonous thread to the mature, fertile Desmolrichum-
ribbon. Fructification was rich in all parts of this heterotrichous system,
which correspond well with the different stages ol development depicted
under the names: ). undulatum Rke, D. balticum Kitz.. D). scopulorum
Rke and D). repens Kylin (see Reinke, Atlas. and Kylin, 1907, p. 67).

Secondary rhizoids develop from the erect filaments al an early stage,
penetrating into the host and bearing sporangia similar to those on the
primary endophvlic filaments. Also, erect shoots may develop from the
creeping filaments, as shown in fig. 6. ¢c. None of the mature ribbons
mel with was more than 0.2 mm broad and 2 cell-lavers thick: the
maximum length was 14 mm. The sheath found on the hairs of the
Streblonema-slage also occurred in the Desmolrichim-slage, but could
only be seen on young and short hairs; it is obviously shed early. (It is not
present in Reinke's illustration in Atlas.) Unilocular sporangia have nol
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been observed: probably they are produced laler in the season. The
malerial examined was all collecled during June,

The endophytic plant described above would no doubt have been
referred to Sireblonema effusum Kylin, were il not for the presence of
material showing different stages of development. It is probable that,
in Lhe future. the number of species belonging o Streblonema and
perhaps to Myrionema (see below] will be reduced. as some of them
are only stages in the development of large species. Compare for in-
stance the Streblonema-like phase of Chordaria flagelliformis described
and illustrated by Caram (1955) with Streblonema chordariae (Wollny)
Cotton described and illustrated by Kuckuck (1954, in a paper ediled
by P. Kornmann}: lhe suspicion that they are identical seems to be
supported by the statement of Kuckuck: “Die Pllanze isl bei Helgoland
immer leicht zu haben. wenn Chordaria flagelliformis reif ist” (presentl
author’s italies). “Bisher habe ich nur plurilokuliire Sporangien heob-
achtel.”

Litosiphon laminariae (Lyngb.) Harvey (Man. 1849, p. 43. Phye. Bril.
pl. 295): Reinke (1892, p. 62)

In 1951 the author collected this alga as a widespread epiphyte on
Alaria esculenta in Vestfinnmark and Troms. Collections were laken in
August between Skjervoy and Breivikbotn on Siréy. The Alaria lamina
was usually partly clothed. either by this brown alga. or by the red
Acrochaetium alariae (Jonss.) Bornel. When the Alaria plant grew at
a sheltered place. the lower half only of the lamina was covered by the
brown alga. the upper half had no Litosiphon epiphytes: bul when
conditions were rough (outside the fjords) the lower parl of the long
and narrow Alaria lamina was [ree of epiphytes while the upper part
was covered with Aerochaetium and looked like red velvel.

The usual length of the Litosiphon thallus was 10 —20 mm, In Brei-
vikboln, however. lhe partly decaying Alaria was covered with Lifo-
siphon thalli 30—35 mm long. making the Alaria look very ragged. The
host plant grew eilher at low water level or jusl below or jusl above it.

According to Kjellmann (1890) and Newton (1931). the lwo species
Litosiphon pusillus (Carm.) Harv. and Litosiphon laminariae (Lyngh.)
Harv, should be recognized. the former as a lighlt brown epiphyte on
Chorda, the latter as a dark brown epiphyle on Alaria. Hamel (p. 219
savs thal L. laminariae differs from Lhe other in having a smaller frond
and a tendency lo produce swellings on the surtace of the host. How-
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Fig. 6. Desmotrichum undulatum (J. G, Ac.) REINKE. a: The Desmotrichum ribbon.
bh: Secondary rhizoids forming from the basal cells of the erect shools. ¢ Desmo-
trichum balticum stage. d: Fertile parts of the mature thallus. e: Detail of the endo-
phvtic system. with a new hair forming inside the sheath. f: the endophytic Streblo-

nenmv-stage
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ever. it seems lo be difficult to point out any real morphological dif-
ference belween these two species. FFour species of this genus are
recorded from the wesl coast of Norway, viz., Litosiphon pusillus,
L. laminariae, L. tenuis Levring (1937) and L. filiformis (Reinke) Bal-
ters. Levring (1937) maintains that in this genus the host should be
considered specilic to Lhe species: L. pusillus being confined to Chorda
Jilum, Litosiphon laminariae to Alaria, Litosiphon tenuis lo Laminaria
digitata and Litosiphon filiformis to Laminaria saccharina. Records of
Litosiphon on other hosts should be considered to be other. nearly related
Litosiphon species. Since nothing is known at present about the effect of
a change of host. and as some of the Lifosiphon species listed above
ditfer slightly [rom each other morphologically, it is at least convenient
to consider the host specifie to the species. The one conception may he
as good as the other. The role played by the host can only be investigated
by means of cullure experiments in the sea.

Litosiphon pusillus has been the subject of culture experiments by
Sauvageau (1929) and Kylin (1933). According to Kylin (pp. 26—32)
creeping filamenls develop from the spores produced in the plurilocular
sporangia of Lifosiphon plants. From these procumbent filminents, erect
shools develop, that laler on may become polysiphonous. or are directly
transformed inlo plurilocular or even unilocular sporangia. If now every
cell of the creeping filament (see Kylin, 1933, p. 28, fig. 6 B and C)
divides longitudinally and transversely. short and ecrowded upright
filaments may form a carpet on lhe pseudoparenchymalous prostrate
system produced by a continuous branching of the creeping filaments.
The final resull should be a Myrionema: and that was actually found
on some small and thin Alaria, collected on Skjervoyskjiret. a skerry
in Kvenangen exposed to the prevailing northerly or north easterly
winds, The same epiphyte was found similarly on Sordy. The “Myrio-
nema’ gives to the Alaria a dark brown spotted appearance and cor-
responds rather well 1o the description given by Foslie (1894) for his
Myrionema foecundum (Stromf.) Foslie. (Collon has later shown thal

this species belongs to the genus Ascocyclus Magnus, see p. 228 in the
present paper.) The only exception apart from the lack of ascocysts
could be that some of the erect filamenls in the present Myrionema-like
plants were seen to branch. The prostrate syslem was only one cell-
layer thick, the upright filaments 30— 45 p long and aboul 6 w broad.
Plurilocular sporangia were abundant, about 8—10 p in diameter and
uni- or biseriate. Locally, a single or a litlle group of erect filaments
could be seen to project above the olhers, Litosiphon laminariae also

R
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Fig. 7. Litosiphon laminariae [Lynghy Harvey. a: Fragments of the Myrionema-

like first stage of development. b: A group of branching, vegetalive erect filaments.

d: Part of the prostratum seen from above. e: The young Lifosiphon plant has devel-

oped. @ The mature and fertile Litosiphon plant, one with plurilocular and one
with unilocular sporangia. Between them the Lip of a thallus.

15 Bolaniska Noliser 1957,
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occurred. as young planls, on lhe same Alaria-fronds, and continued
sludies showed lhal this Myrioneme in fact was only a first slage in
the development of Litosiphon laminariae. All slages could be seen
between the elongated Myrionema-shoolt and the fertile, parlly poly-
siphonous Litosiphon plant. Some of the upright filaments, exceeding
100 w in length, were crowned by a hair, shown by Kylin to he the case
in his Litosiphon-cultures loo. The formation of rhizoids was seen lo
slarl very early (fig. 7. ¢] and to be very rich. They had soon produced
a cortex as illustrated by Reinke (1892, p. 62).

In this way the formaltion of the fascicles so characteristic of Lito-
siphon laminariae is readily understood, as either small groups of ercct
Myrionema shoots develop [urther, or else new Lifosiphon plants develop
from the secondary rhizoids produced by an older plant. The swellings
menlioned by Ilamel appear later, when the Litosiphon thallus in-
creases in length and the need arises for a belter holdfast. The rhizoids
then penetrate rather deeply into the substratum and form a swelling,
consisting partly of Alaria cells and partly ol Litosiphon cells,

The author ean see no discrepancy belween the development out-
lined above and the cullure experiments referred to. The growth in
arlificial media can hardly be as good as under normal conditions. The
same species may also possibly develop along different lines on dilferent
substrata, and finally the different species may develop differently.

The young Litosiphon plants on Sk jervoysk jiiret bore only plurilocular
sporangia, both in the procumbenl and in the erect parts. They may
develop further to produce 10— 30 mm long thalli only under less rough
conditions. Therefore, adult p.anls are only found in the fjords, where
they reach lhe unilocular sporangia stage. Unilocular and plurilocular
sporangia were found on plants in Breivikbotn as late as 19 August,
occurring on different plants. As the procumbent parl most probably
is a juvenile stage of the plant, it had disappeared on the 20 em broad,
decayving Alaria fronds. bearing adult Litosiphon laminariae.

Localities: Troms: Skjervoyskjiret (Skjervoy)

Finnmeark: Rosmalshukta (Loppa), Knottene, Breivikbotn, Finkon-
vika (Hasvik).

Ectocarpus tomentosoides Farlow

In 1893 Gran described an epiphyle on Laminaria saccharina, collected
on Nakholmen outside Oslo. He considered it to be a Norwegian form
of Ectocarpus tomentosoides Farl., and called il E. tomentfosoides Farl.
{. norvegicus. A find of brown epiphyvtes on Laminaria spp. collected in
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Troms in 1950 and 1951 has raised the question whelher Gran's alga
really is an Eetocarpus or nol.

The brown tufts and felt on Laminaria digitata and L. hyperborea
from northern Norway are mostly Ectocarpus fasciculatis Harvey, On
some stenophylla-lorms of Laminario digitata, collected on the exposed
E.N.E.-side of Laukdy (Kvenangenfjord, L on the map. fig. 2}, Fecto-
carpus fasciculatus was again present but not so abundant as two other
algae. one of which was E. tomentosoides IFarl.. growing on the haplera
and on the long and narrow tips of the frond of the host; the other alga
will be described below as a species of Myrionema, The malerial was
collected 15 June 1950,

From a partly endophytic base arise entangled masses or bundles of
long {up to 2 mm} and slender filaments (6 -7 p diameler), bearing
lhose short branchlels (so typical of this species) that form a right
angle with the axis and consist of 1— 4, more rarely 68 cells, isodia-
metric in shape or up lo twice as long as broad. The cells of the [ila-
ments are cylindrical, and usually 1 3 (infrequently 5—8) times longer
than broad. The branches are transformed to plurilocular sporangia.
uni- or biseriate, 50 —100 p long and 6—7 w broad. When the lips of
the simple filaments arising from the basal system develop inlo spo-
rangin, these terminal sporangia atlain a lenglh of 100—200 w, and in
one case 240 w. The latler plant was epiphytic on a plant of Laminaria
hyperborea dredged from 15 m depth in a Sound with strong tidal
currents (Kvalsund).

Localities: Troms: Kvalsund (Tromsdysund) and Laukéy (Skjerviy).

Myrionema corunnae Sauv. emend.

Thallus epi-endophyticus. maeculas irregulares formans. Filis strati basalis
radiantibus, irregulariter ramosis, statu juniore contortis, adultiore in pulvi:
natum conjunctis. Rhizina intra et in cellulas hospitis penetrantia. Filis erecti-
bus brevibus emissis. Sporangiis plurilocularibus evlindricis, uniseriatis 50—
100 6-—7 u, statu juniore sessilibus aul breviter pedicellatis, altitudine con-
stantibus, adultiore filamentis unilateraliter ramosis. ad 600—800 u longis,
6- 7 crassis, cellulis elongatis, diametro 10 17-plo longioribus, subeclavatis.
Pilis hyalinis praesentibus, 6 p latis. Sporangia unilocularia ignota.

Thallus forming irregular cushions when adult, irregular creeping
filaments when young, on the surface of the stipe ol Laminaria digitata.
Hairs are abundant on young plants, with sheath and basal growth.
Erect filaments simple or unilaterally branched, and composed of
elongaled. more or less barrel-shaped cells. 6 p in diameter and up lo
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410 iinfrequently up to 17} times longer than broad. Also isodia-
melrie, globular cells occur. in short moniliform filaments, Plurilocular
sporangia simple or branched, 50—100 ux6 7 w. mostly uniseriate.
FFertile plants found in June, July and August.

The epiphyte on the stipe ol Laminaria digitata £, stenophylla col-
lected on Laukdy, mentioned above, proved to be a dense growth of
separale long-celled filaments with a very characteristic peclinate
appearance. Their lops all reached the same level. 400—600 n, or some-
times 600 800 p. above the surface. The cells of the filaments were
long and rather barrel-shaped and differed from the filamenlts of Ecto-
carpus tomentosoides oceurring on the lamina and haptera of the
saume plant. The basal part of the ¢piphyle consisted of cushion-like
formations, or somelimes a single layer of Myrionemalaceae-lype.
Rhizoids were abundant and penelrated inlo the tissue of the host.
The erect filaments could be simple and short, but were mostly half a
millimeler long and unilaterally branched. The unbranched filaments
were terminated by a plurilocular sporangium, usually uniseriate and
about 100 %6 p. The number of pedicels varied. and somelimes sessile
sporangia occurred. These parts ol the algal carpet looked like the
illustrations of Myrionemea corunnae Sauv. given in Sauvageau (1897).
When the Iength of the erect filaments was ¢. 500 u, they were always
unilalerally branched, and the branches developed into plurilocular
sporangia similar to those just deseribed for the shorl and simple fila-
menls. But branches of a second order occurred also, bearing branchlets
or sporangia unilaterally on their upper sides. When cells of filaments
of different orders all produce plurilocular sporangia, a pectinate
appearance resulls (fig. 8, g). Comparing the alga now deseribed wilh
the deseriplion of Gran (1893) referred lo above, one is impressed by
the close correspondence. Gran also points out that when the pluri-
locular sporangin are formed. even the pedicel may take parl. so that
the sporangium will be partly inlercalary. This is also depicted in fig. 8.

Hairs are present bul are not [requent. They are sessile, laleral or
terminal, furnished with a sheath and have a basal growth: diameter
5 w. Gran slaled that no hairs occurred in his plants but, because of their
rarily. he may have overlooked them. This absence of hairs. and the
different length of the upright filaments (10 mm according to Gran, halt
a millimeter in the present material] are the only points of difference thatl
have been lound belween these algae. (It is possible that his “10 mm”™
is a mis-print too.) As the present author has not had the opportunity
to study Gran’s malerial. it cannot al present be decided whether or not
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Fig. 8 Myrionema corunnae Sauv. emend. a—f: Specimens collected at Leiskjar.
Risov. g: Specimens from Laukoy. a: Peripherie parl of the more or less confluent
prostratum. b: Top of the endophytic cells filling up the cortical cclls of the Lami-
naric. ¢ The first sporangia have formed. d: A new series of sporangia have formed
in the dehisced sporangia. The remains of these disappear soon after. e: Flongated
and fructiferous, unilaterally branched filaments. The one has been turned a right
angle. f: A stage of transition lo the Laukoy-appearance. g Lower and upper parts
ol the bundles. The swollen apical cells were partly colourless, partly filled by a
yellow content. and are presumed to be the same formations mentioned by Rosen
vinge and Gran see the text)

his species is an Eectocarpus or a Myrionema. A similar epiphyle
occurred on the tips of the lamina of Laminaria digitata collected in
the Risoy archipelago in August 1951, In squash preparations, Lhe alga
squashes out into cell-rows. from which erect shoots project. usually
one from every cell (fig. 8. ¢). The cells of the shoot develop ecither
completely, or only partly into plurilocular sporangia of the same long
and slender. uniseriate type described for the Laukoy specimens. The
dimensions are (50—} 90—100(— 135) X6 p. Hairs are abundant. with
lhe sheath showing their endogenous formation. Their growth is basal
This Risov planl corresponds very well with the description of Myrio-
nemea corunneae, as also did parts of the Laukoy material. Characters
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that do not correspond are the elongated pectinately branched filaments
and the extreme development ol the rhizoids, in the samples from
Laukoy. However, because of the other similarities between the two
samples. the author has hesitated to reler the Risoy plant lo M. corun-
neae Sauv. A lot of preparations of the laller was examined systemati-
cally, and then some few of the erect filaments could be seen to exceed
the length of the others, and the cells had got the very elongaled barrel
shape. These lilaments also branched in the manner described for the
Laukoy plant. The cell contents appeared to be similar in both (in the
alecohol-preserved appearing as 1—21—3) disc-shaped chromalophores).

As a result of a study of the material, the author has come to the
following conclusions as lo the lines along which the development of
this particular alga (based on the material from Risoy and Laukoy)

seems to run: The spore germinates to form a prolonema, that branches
lalerally and longitudinally to form a net-work of widely spreading
filaments. the meshes of which are gradually filled as the branching
continues. Parts ol the creeping syslem become endogenous and seem
to occupy the outermost cells of the Laminaria tissue. Seen [rom above,
the celis of the epi-endophyte are grouped according to the cell-wall
pallern of Lhe host. In this connection it is noteworthy that Clathro-
discus (Myrionema) mandoulti |Sauv.) Hamel (1931--39) resembles the
present alga in many respecls. Il occurs on Sacchoriza polyschides,
forms an eclocarpoid procumbent system. and has no disk of the usual
Myrionema-type. The ereeping filaments seems lo follow the anticlinal
walls of the hosl and it is presumed to be partly endophyvtic, sub-cuticu-
lar. The sporangia are of the M. corunnae - lype. uniseriate. Myrionema
densum Skollsberg (1921, p. 17} could be referred to the same M. corun-
nete group hecause of its irregular basal laver and its sporangia.

The superficial lilaments of the Risoy alga produce erecl shools lhal
soon develop into plurilocular sporangia. When the sporangium has
discharged ils spores, a new shoot may grow up through it, and Lhe
dehisced sporangium then disappears. The cells of this shoot are more
or less rounded. A new sporangium may form on top of il: lhe sporan-
gium discharges the spores and so on (see fig. 8, ¢). The development
leads to the branched and elongated upright filamenls thal are pre-
dominating in the Laukoy material, and only now and then found in
the Risoy material. The basal cells also continue branching, giving rise
to a very dense, polystromatic cushion. with rhizoids penetrating deeply
into the host. Because of these rhizoids. the alga is nol easily removed
from the Laminaria; this is the stage reached by the Launkoy material.
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Fig. 9 Rhodymenia palmata
(GREV.| AG. with spots of the
epiphvtic  Ascocyelus  foecun-
dus (Stromf.) Reinke.

In squash preparations. the superficial rather than the rhizoidal cell
svslem breaks. and so bundles of erect and fertile filaments resembling
an Fetocarpus are oblained instead of the long cell-rows with erect fila-
ments that are usually seen in the Myrionema preparalions. The Laukoy
plant cannol be an Ectocarpus because of its endogenous hairs (accord-
ing to Hamel. 1931-—39 pp. 4 and 86).

Gran described unilocular sporangia in his £. tomenlosoides [, nor-
vegicus. Rosenvinge & Lund (1941, p. 44) report similar structures in
specimens from Greenland but presumed they were nol sporangia; the
swollen cells had a dense and refractive content and were compared
ralher with the ascocysts of the genus Ascocyclus Magnus. Similar
structures have been observed in the present north-Norwegian malterial.
Sometimes the cells were colourless, sometimes filled with a yellowish
conlent. Such ceils thus seem to occur in algae belonging to different
genera. Fungi may also cause malformations reminiscent of unilocular
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sporangia: it seems probable that the Oslofjord specimens lacked such
sporangia.

Foslie based the genus Ulonema on material from Lyngoy, about
1 kilometer south ol Risdy. It differs from Myrionemea in having more
prominent rhizoids and in the open nel-work of the peripherial part
of the prostrale system. As Foslie included a species character (only
unilocular sporangia. no plurilocular] in the diagnosis ol this genus.
he has restricted the number of species belonging to the genus to the
one he found, Ulonema rhizophorum. Since rhizoids also occur in spe-
cies of Myrionema, however. il is questionable whether the genus [lo-
nemea can be mainlained. The new genus Clathrodiscus Hamel (1931—
39. p. 87) seems to be based on a more significant difference: the “non-
héleroblastie”. The relerence of the north-Norwegian alga, i.e, planls
from Risoy and Laukoy. to Myrionema is provisional as the suthor
suspects it lo belong to the same group as Clathrodiscus mandoulii. An
Icelandic Laminaria-epiphyte also showed characters comparable with
the alga described above and caused Jonsson (1903, p. 145) to describe
a new form, Myrionema corunnae var, filamenlosa.

It is rather unlikely thal an alga, growing on the same subslralum,
and corresponding so well as the French (Clathrodiscus mandoulii) and
the north-Norwegian (Myrioenema corunnae emend.) specimens ob-
viously do in many respects, should belong to different species. The
problem requires further study based on living material from both
counlries.

Loecalities: Troms: Risoy (Tromsoysund) and Laukdy (SKkjervoy).

Ascocyclus foecundus (Stromf.) Cotton

In Altatjord, the author analysed the algal vegelation in 1952, Al two
sites the Fucus zone was interrupled by zones or wide palches of a
nearly pure communily of yvellow-coloured Rhodymenia palmata, that
attracted particular attention because of a rich growth of a brown algal
epiphyte on the Rhodymenia fronds. giving them a brown spolled
appearance (fig. 9). The spots was 1.0—2.5 mm in diameler and proved
lo be a species of the genus Ascocyelus Magnus, The material was col-
leeted in August 1952,

The pseudoparenchymatous prostrate system can be removed quite
easily from the surface of the host. The cells are ¢. 6—9 u broad and
about 1 -2 times longer than broad. This prostrate syslem is partly
distromatic. From the basal laver. ascocysls and hairs develop. appa-
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Fig. 10. Ascocyclus foecundus (Stromf.) Reinke with the peripheric part of the rather

circular prostratum from above and from the side, with formation of ascocysts and

hairs al an early stage. Scattered between the sporangia arve vegelalive Tilamenls
found. that may reach a length of 110 w

rently in that order. The former are 30 -60 u long. elliplical-clavate
and 11 17 u wide; they are abundant and invariably sessile. The hairs,
also sessile, are 8—10 n broad, and have a sheath and basal growlh:
the lowermost cell is somewhal elongated and tapers downwards. The
50>(12—15 ., and are sessile or

plurilocular sporangia measure 25
stalked. Sometimes two sporangia occur on the same stalk (fig. 10).
They are frequently enclosed by the remains of dehisced sporangia.
Scattered between the ascocysls and lhe sporangia, ralher long assi-
milaling filaments oceur. They are usually simple, though a ltendency
to branching can be seen; length up to 140 u, diameter 10 p.

The epiphyte grew on both sides of the Rhodymenia fronds. Those
on one side of the frond were belter developed than the specimens on
the other side; the smaller specimens were probably a shade form, In
hetween Lhese as lo size, bul perfectly corresponding to them in all
other respects. we find Ascocycelus islandicus Jonsson (1903, pp. 149
151}, also described as oceurring on Rhodymenia. This is also the case
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with Ascocyclus sphaerophorus Sauvageau, both in France and on Lhe
wesl coasl of Norway (kvlin. 1910). Tt should be noted also that the
American Rhodymenia-epiphyte, Ascocyclus distromaticus Taylor, in
most features corresponds to the European plants. |As mentioned above
Lhe prostrale layer was partly distromalic in the north-Norwegian plant
too.] It was shown hy Cotton 11912) that Myrionema [oecundum
(Stromf.) Foslie is in fact an Ascocyclus, and lhe name Ascocyclus
foecundus (Stromf.) Cotton is therefore used here. including the syno-
nyms .. spaerophorus Sauv.. A, islandicus Jonss, and A, distromualicus
Tayl. According to the description given for A, saccharinae Collon
(1912} this differs only in living on Laminaria instead of Rhodymenia,
and should perhaps also be considered to be the same species (in agree-
ment with Levring, 1937, and Newlon, 1931).

Localities: Troms: Stravmen (Malangen. collected by Foslie).

Finnmark: Lille Korsneset and Aroy in Altafjord.
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On the Variation in Tortula subulata Hedw.

By SvEND RUNGBY

On the basis of a find from Ivalse in the Danish island of Zealand
C. Jensen 11923) deseribed a new variely of Tortula subulata Hedw.:
var. lapidicola, as follows: “Leaves a little narrower (than in the main
species), border very dislinel and conlinued close to the apex of the
leaf and there confluent with the cosla™.

Until 1951 no other find. with a single exception for Denmark, seems
to have been referred to this variety there or elsewhere. but during an
examination in the year just mentioned of the material of Torfula
sttbulata, collected in Denmark and kept in the Botanical Museum in
Copenhagen, a number of the samples were found to correspond with
lhe description of var. lapidicola, Runghy (1951).

C. Jensen (1939), whose book undoubtedly is the only syslematic
work. except for the book quoted above and. recently, Podpéra 11954).
in which var. lapidicola is mentioned, adds to the deseription: “lIs
evidently near var. angustata (Wils.) Limpr.”, which then is described.

The moss just mentioned, to which. differently from var. lapidicola,
many f{inds from stalions spread over large areas of the northern
hemisphere. none from Denmark. however, seem to be referred, was
for the first time pointed out in 1855 by Wilson. who took it for an
independenl species. which he named Tortula angusiala,

Wilsons own description has nol been printed. but. after being
irealed by Lindberg (1864), the moss is in principally similar deserip-
tions included in undoubtedly all important later systematic works
under differenl synonyms.

Schimper (1876) was the first to treal it as a variely: Barbula subu-
lata var. angustata, and Limprichl (1888) agreed wilh this view,
lerming it Tortula subulata var. angustata.

The particular descriptions are principally expressed in (. Jensen
(1939): “Leaves narrow. with a longer tapering ithan in the main spe-
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Fig. 1—4. Leaves of: 1. Tortule subulata var. angustata from Bornholm. —

2. 1. subulata var. lapidicoln from Hvalso. — 3. T subulata from Haojby. Form L.
4. 7. subulata from Mogenstrup, intermediate belween Form | and I1 <10

FFig. 5—6. Cells of the upper part of: 5. leal 3. 6. leal 4. — > 300

Fig. 7—8, Transverse seclions, showing the border-cells of: 7. Leal 1. — 8. Leaf 1.
— 300,

cies). at the apex distinctly toothed; border large, double-layered with
lengthy, very thick-walled cells, at the apex confluent with the cosla:
capsule narrow’.

A good picture is found in Braithwaite (1887).

In 1951 the Bolanical Museum in Copenhagen received a sample of
a moss lound in the island of Bornholm, which very distinctly cor-
responded with the description of var. angustata, bul compared with
the material of var. lapidicola proved to be the extreme link in a series
of forms in which all links in the main show all the characlers ol var.
angustata with bul little decreasing strength toward another extreme
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link. which is a little nearer to the main species, from which. however,
it is clearly different (Rungby, 1951).

The material from Bornholm. directly appearing as var. angqustata,
could in other words be determined lo var. angustata as well as to var,
lapidicola, so that the question must arise. whether a distinetion belween
these can be maintained.

By courlesy of the British Museum the author later had an oppor-
tunity to study Wilson’s original malerial as well as his drawings and
notes. all ol which corresponds exactly wilh the description in €. Jen-
sen (1939] and with the material from Bornholm.

For numerical illuslralion of the statement some measures are given
in the table adjoined. including

The material from Bornholm.

C. Jensen's original sample ol var. lapidicola.

Common Tortula subulata Hedw. from Mogenstrup in Zealand.
intermediate belween the forms [ and Il. mentioned below.

wore =

The broadness of the leaves and the costa is measured a little below
the middle, the thickness of the eapsule in the middie.

The leaves of 1 are sublinear or linear, partly with very long tapering
(Fig. 1). of 2 for the most part sublinear or linear (Fig. 21, ol bolh dis-
tinctly toothed at the apex. partly rather far down. The border is in both
double-layvered. the lumen of its cells is frequently small, sometimes
almost vanishing (Fig. 7). In 3 the leaves are obovate (Kig. 4), partly
very large, enlire or insignificantly denliculale at the apex. The border
is single-layered (IFig. 8).

As. accordingly, the characters stated by C. Jensen for var. lapidicola
coincide with characters deseribed for var. angustata, and the speci-
mens referred to var. lapidicola, as slated, in addition mainly have all
the other angustata-characters deseribed, particularly leaves with long
tapering and toothed at the apex. double-layered border of lengthy.
thick-walled cells, narrow capsule, and as no new distinetive characlers
could be pointed oul. it seems proper. in future, lo ignore var. lapidi-
cola C. Jensen (1923) and to refer all samples showing the characlers
here dealt with to Tortula angustata Wilson.

As lo the systemaltic value of this. the series of forms deseribed above
and illustrated by the table. even if the links dilfer litlle from each
other, supporls Schimper’s and Limprichl’s conception. so that the mosl
proper name seems to be the name common today oulside England:
Tortula subulala Hedw. var. angustata (Wils.) Limpr.
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Table L

a b ¢ d e f g h ] Kk I

1 D 660 80 140-270 % 15-19 15-19 4-8 20 6 600 1320 12-15+f
2 & 840 80 140-270 % 11-15  12-19 3-7 23 6 600 1450 12-15 4
B {1260 130 110-160 ** 712 12-19 23 15 5 960 1200 12-19+%

a. Length of leaves. mm f. Breadth ol other cells k. Length of basal mem-
b. Breadth of leaves, n in upper part of leaf, u brane, u
c. Breadth of cosla, n g. Thickness of walls of 1. Spores. u
d. Length of horder cells, border cells, p ¥ oand shorter or longer
¢. Breadth of border h. Lenglh of scta, mm ** or shorler
cells, p i. Length of capsule. mm + very finely papillose

j- Thickness of capsule. u 1§ most finely papillose

A similar opinion is expressed by Steere (19401, who in favour of this
conception mentions the occurrence of intermediate forms between
Tortula subulata and Tortule angustata. Such intermediate forms can
hardly be olhers than such as C. Jensen would call var. lapidicola.

Mention may be made of the following statements in the literature
concerning the frequency and habitats of var. angustata: Dixon (1924).
High exposed banks, rare, —— Mdnkemeyer (1927), An sonnigen Stellen.
Weniger hiufig, Steere (1940). Known in North America only from
California.

In the case of Denmark it may be mentioned in connexion with
the statement by Rungby (1951). that the material from Bornholm was
found on limestone slightly covered with earth, in the shade, on the
border of a brook, and thal distinct var. angustata is found on cal-
careous soil in a wood near FFakse Ladeplads in Zealand.

As to the main species il may be added that two forms can be dis-
tinguished:

I. More rigid, dark green: leaves large with very short tapering and with
slight short border; the upper marginal cells almost isodiametrical. as the
cells inside the margin (Fig. 6 partly).

II. A little softer, brownish green: leaves less large, lapering (Fig. 3), wilh
somewhat stronger border; the upper marginal cells partly, frequently to
a considerable extent, a little narrower and longer than the cells inside

the margin. which in the uppermost part of the leaf. even close to the
costa, can be somewhat longer than broad (Fig. 5}.

The two forms gradually pass into each other. I'rom the same locality
they are in the Danish herbarium represented by finds from Hejby in
the island of Funen. What is said aboul them might serve as an addition
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to the description in Subseclion 1. Integrae in Warnstorf (1912), which
treatise presumably includes all marked forms of Tortula subulata
described al that time,

In this connexion it may be mentioned that a certain material, refer-
red to var. angustala, found in Sweden and kept in the Botanical
Museum in Lund, which was borrowed in connexion with the examina-
tion here dealt with, does not seem to correspond to the characters
stated for var. angustata, but rather with Form 11 inside the main
species.

Finally the author offers his best thanks to K. Holmen, M.se., for drawing the
figures and for advice in many respects, to the British Museum for permission to
study Wilson's material, and to the Bolanical Muscum in Lund for placing malerial
at his disposal for the investigation.
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De skandinaviska arterna i Cardamine
pratensis - komplexet

Av BORIE LOVEVIST

(Meddelanden fran Lunds Botaniska Museum, Nr 117)

Sliiktet Cardamine tillhor lamiljen Cruciferae och forekommer i kalla
och lempererade trakier samt inom hogre bergsomraden i tropiska
och subtropiska regionerna. Sammanlagda antalet arter kan uppskatlas
lill ¢. 160. Av sliktlets 12—14 sektioner ir Dentaria, Cardaminella och
FEucardamine represenlerade i Skandinavien. Cardamine bulbifera (1..)
Crantz ir den enda av vara arter, tillhorande Dentaria, €. bellidifolia L.
den enda ur Cardaminella, medan viara ovriga arter ritknas il Eucar-
damine,

[nom Kucardamine urskiljes (. impatiens 1. ldll genom att stjilk-
bladen har stipler, som saknas hos Ovriga skandinaviska arter, €. flexu-
osae. With., €. hirsuta L. och €. parviflora L. ar liksom (. impatiens
smablommiga i motsats till €. amara L. och €. pratensis - komplexets
arter, som iro storblommiga. €. amara har spetsigt. kalt méiirke. medan
(.. pralensis - komplexels arter, . pratensis L., (. palustris Peterm.
och €. Nymani Gand.. har ell mer el. mindre halvklotformigt. papillost
miirke, €. amara har dirtill nastan alltid violetta standarknappar
medan dessa hos C. pratensis - komplexets arter dr gula, iven om man
nugon enstaka gang kan finna en violetl anstrykning hos starkt anto-
evanliirgade individ.

Cardamine pratensis - komplexels manglformighet dr vl bekanl. Om
virdet av olika taxa. som beskrivits har delade meningar ratt. Medan
vissa forskare anser, att man kan fa fram ett antal skilda laxonomiska
enheler, anser andra, att dessa endast ér produkter av standorternas
modifierande verkningar.

Ar 1832 skiljer Hartman ut €. pratensis B speciosa och papekar att
den f6rutom stérre kronblad och bredare smablad in huvudformen
dven har skild ekologi.

16 Hotarnuska Noliser 1957,
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Ar 1903 utkom en omfatlande Cardamine-monografi av O. 2. Schulz.
I den anviindes (. pratensis L. i sin allra vidslriicklaste bemiirkelse.
Schulz’ indelning blir dirfér myckel komplicerad, och han anviinder
sig av undergrupperingar omfattande en serie av subspecies. en av
prolae. en av varietates och tre serier av formae. Inom niagra av
dessa finnes diirtill underavdelningar. Schulz’ system ser ut sa hiir:
€. pratensis L.
B. subspec. granulosa {Allioni} O. E. Schulz
C. subspec. Hiciana Fritsch
D. subspee. angustifolia Tooker
E. subspec. chinensis O, E. Schulz
II. prol. Hagneana (Welwitsch) Schur
f. pumila 1laussknecht
III. prol. crassifolia (Pourret) O. E. Schulz
f. rivularis (Schur) O. E. Schulz
b. var. palustris Wimmer et Grabowski
c. var. denlata (Schulles) Neilreich
[. nemorosa Lejeune
d. var. fluitans O. £, Schulz
2, f. arctica 0. E. Schulz
b f. grandiflora Gilibert
c. [, parviflora Wimmer et Grabowski
2. 1. praticola (Jordan) Rouy et Foucaud

Stirre betydelse (or skandinaviska {Orhallanden dn Schulz” mono-
grafi har etl arbele av Lindman (1914) haft. T detla kriliserar han réitt
ingaende vissa av Schulz’ slutsatser, och foreslar i stillet {6ljande in-
delning vad det giiller svenskt malerial:

C. pratensis L.. (emend.)

f. tenuifolia

f. rivularis Schur

f. grandis
€. dentata Schultes (emend.)

f. isophylla Petermann

t. heterophylla Petermann

t. micranthe
. tenuifolia
f. lapponica

Lindmans indelning har emellertid visat sig vara svar att folja. Nir-
mast av den anledningen togs denna grupp upp till fornyad behandling
och undersokning med hjilp av odlingsexperiment. kromosomtalshe-
stimning och korsningsforsok. En nirmare presentation av dessa un-
dersokningars resultat har tidigare gelts (Lovkvist 1956). Den sysle-
maliska indelningen #r déir foljande:
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crassifolia Pourret

. Nymant Gandoger

. Matthioli Morelti

granmiosa Allioni

. pratensis Linné
var. nemorosa Lejeune
var. latifolia Lejeune

C. rivularis Schur

.. palustris Petermann

var. sophylla Petermann

N e

-

Det material som studerals i odling omf{attar mer in 3000 plantor frin
olika delar av Sverige och ocksa fran Danmark. Finland. Island. Norge,
Spetsbhergen, Brittiska éarna, Tyskland, Frankrike. Schweiz. Osterrike.
Italien, Portugal.

Odlingsexperiment visar, att de skandinaviska tyvperna kan hiinforas
il tva grupper med rosettbladens smablad och pollenet som de vik-
ligaste skiljande karaktirerna. Pa grund av de tva gruppernas olika
geograliska utbredning har de beniimnts den tempererade grup-
pen och den arkliska gruppen. Roselthladens smablad ir
hos den tempererade gruppens typer relativt tunna, niistan alltid lobe-
rade eller grovl landade och med nerverna tydliga pa smibladens under-
sidor, Den arktiska gruppens typer diremot har rosellblad med kotliga
smiablad. vars nervatur dr mera insinkt i bladskivan. smabladen ir
helbriddade. mojligen kan uddbladet nagon enstaka gang ha en grov
tand pa vardera sidan, sirskilt tveks detta giillla plantor. som viixer i
exlremt nordliga ligen eller i hijdlagen i Skandinavien,

Betriiffande de pollenmorfologiska skillnaderna skall dessa ylter-
ligare undersékas. men det kan framhallas. att den arkliska gruppens
pollen har en finmaskigare yistruktur fin den tempererade gruppens.
Det dr ovanligt alt inom familjen Cruciferae finna en sa tydlig pollen-
morfologisk skillnad mellan sa nirstaende grupper. Cardamine praten-
sis L. och €. palustris Peterm. lillhor den tempererade gruppen och
€. Nymani Gandoger ir den arkliska gruppens enda arl,

Kromosomtalsforhallanden

Undersokningar éver kromosomlalen inom Cardamine pratensis sensu
latissimo |Lovkvist 1947, 1950, 1956. Banach 1950, 1951) visar ell vid-
strickt spolyploid complex» (Babeock & Stebbins 1938).

Basen for ett polyploid-komplex innefattar flera diploider. fran vilka
genom auio- och allopolyploidi typer pa tetraploid och hogre nivaer
uppstar. Ju flera diploider, som ingar. desto mera kritiskt torde
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komplexel bli ur taxonomisk synpunkl. Morfologiska karaklirer kom-
mer all viixla inom samma kromosomialstyp, dirfor atl hybridiseringar
mellan populationer pa samma kromosomlalsniva, men med skilda
ursprung, sker. Utklyvningsprodukter hiirifran kan stabiliseras genom
selektion i samband med tex. ekologiska forindringar. I sadana hybri-
dogena populationer. s.k. hybridsviirmar, torde den rent morfologiska
variationen vara mycket stor. och fiven ge en vidare amplitud in de
sammantagna diploida ursprungspopulationerna for hela polyploid-
Lkomplexet.

Inom Cardamine pratensis - komplexel giller det ovan uppskisserade
forhallandet siirskilt for den tempererade gruppen. Emellertid kommer
vi nagot utanfir det vanliga systemel i polyploida komplex med jamna
multipla serier av etl bestimt grundtal, pa grund av en egendomlighet
i kromosomstlrukturen. For att [a en klar bild av detta dr det nodviin-
digt att ocksa ta diploiderna i betraktande, ehuru de ej féorekommer i
Skandinavien. De har, sa vitt man nu kiinner, det somatiska kromo-
somtalet 16, grundialet tycks alltsa vara 8. Rent regelmissigt skulle det
letraploida talet vara 32. Detla ir dven kint (Matlick 1950, Banach
1951). men det vanligaste talet ar 30, vilkel har meddelats av ett storl
antal forfattare (Lawrence 1931, Guinochet 1946, Lovkvist 1947, 1950,
19566, Iussien 1949, Banach 1950, 1951). Redan Lawrence pekade pa
forekomslen av lva langa kromosomer och antog att en fusion mellan
tva kromosomer av normal lingd skell, varigenom talet reducerats till
30, utan att nagon storre forlust av genmaterial lorde dgt rum. Fusionen
kan ocksa ha uppstatt pa diploid niva. Del skulle da finnas eller ha
funnits en diploid med 2n=14.

I rotspetspreparal riknas de tva langa kromosomerna lall sasom
fyra. varfor kontroll i tveksamma fall maste [6relagas i meiosisprepa-
rat, och vad del giller material, som jag haft i odling, har det alltid
i sadana fall visat n=15. Ovan har nimnts att det normala tetraploida
talet ir 32, och all detla ocksa dir funnet av bla. Mattick, men hon har
dven iakllagil 2n =28, detta i dsterrikiskt malerial. Saledes finns inom
Cardamine pratensis - komplexets tempererade grupp tva grundlal, for-
utom del lydligen mera ursprungliga 8 fiven 7. Med ulgangspunkt fran
detta faktum, kan man vaga pasta. att det tetraploida talet 30 finns hos
plantor med 2 genom med 8 kromosomer och 2 genom med 7. Pa samma
sill maste vi linka oss att de 56-kromosomiga ocloploida plantorna
har 8 genom alla med 7 kromosomer. medan de 6t-kromosomiga octo-
ploiderna har 8 genom med 8 kromosomer vardera.

Av (. pratensis finns diploida, tetraploida och hexaploida populalio-
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ner. men endasl letraploida ér foretriidda i Skandinavien. Alla plantor
har hiir 2n=30 (c¢. 400 undersokta).

Av (. palusiris finns ocloploida, decaploida och dodecaploida popula-
tioner i Skandinavien. De octoploida talen ér. som ovan niimnts 56 och
64, dartill forekommer plantor med 60 pa elt fital lokaler pa ett sadanl
silt, att det inte ir uteslutet, att de ulgér en ren population. Sannolikare
ir dock, att de dr av hybridogent ursprung och kanske primérhybrider
mellan de tva octoploida huvudtyperna. I hybridsviirmar ér samtliga tal
mellan 56 och 64 funna.

De decaploida lalen dr i rena populationer 72, 76 och 80. Plantor
med talet 70 forekommer ocksa, men frekvensen ar for liten, tor att
avgora om det giiller klonbestind eller verkliga populationer. Planlor
med 2n=72 och 76 dr vanliga inom slora delar av sédra och mellersia
Skandinavien och hybridsvirmar mellan dem ir myckel ofta forekom-
mande. Talet 80 finnes hos plantor i fukliga skogar och lings skogs-
bickar i dstra Svealand och pa Golland. Endast pa lokaler med nagot
rikligare ljustillgang blommar de.

Dodecaploida plantor dr hittills endast funna pa Gotland. Det exakla
kromosomtalet har varit svart alt bestimma, men det ligger mellan 90
och 96.

Del dr mojligt att det inom €. palustris forekommer en population
med 2n=068. En rad lokaler har nimligen plantor med detta tal. Emel-
lertid ingar flera av dessa i hybridsvirmar mellan C. palustris - plantor
pa octoploid och decaploid niva. Det dr mojligt att en stabiliserad
population med 68 kromosomer kan uppsti.

Ovan har talats om hybridsvirmar mellan olika €. palustris - popula-
tioner. Man fragar sig diirfor, om det inte dr tiinkbart. att hybridsvir-
mar mellan de tetraploida C. pratensis - plantorna och lLex. octoploida
(. palustris kan forekomma. IEndast en planta, som utgjort en hybrid
mellan €. pratensis och €. palustris, har hittills iakitagils. Den var
43-kromosomig och vixte i omradet mellan en €. pratensis - population
och en Hb6-kromosomig €. palustris - population i Holmby (Skdnej.
Plantan var fulll feriil och kunde med gott resultat korsas med savil
(.. pratensis - plantor som med flera olika C. palustris. Den var iven
fullt fertil med hexaploida (2n=44) plantor fran Frankrike. tillhorande
(. pratensis.

I Almundsryd, Norraryd (Smaland), har en 45-kromosomig planta
patriffats i en normal 30-kromosomig C. prafensis - population. Den
torde vara resullalel av en sammansmiltning av en reducerad och en
oreducerad gamet.
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Den arktiska gruppens enda arl. €. Nymani, ir cviologiskt nagol
mera enhetlig. sa vill nu édr kant. Det vanligaste talet ar 2n—64. be-
stimt fran en rad lokaler i den skandinaviska fjillregionen och oeksa
fran Spetsbergen (dven av Flovik 1940). En lokal i norra Norge (Prest-
valn, Tromsoya) har decaploida plantor av (. Ngmani med 2n= 80,
Fran nagra omraden i viistra Jamtland har insamlat material kromo-
somtal mellan 60 och c. 90. tillsammans med det normala 64 Nog-
granna laltundersikningar pa flera lokaler Ilvder pa att dessa planlor
kan utgora komponenter i hybridsviirmar mellan den vanliga 64-kromo-
somiga populationen och en population med hogre tal. kanske pa
dodecaploid niva. Ytterligare filtundersékningar erfordras emellertid
for losandet av detta problem.

Cardamine pratensis L. — Aven i den inskriinkta bemiirkelse som ar-
ten hir tages ir den mangformig, med diploida, tetraploida och hexa-
ploida populationer. 1 Skandinayvien har endast tetraploider (2n=30)
patriffats.

€. pratensis dr extremt allogam och sa gott som samtliga undersokla
plantor ha visat sig vara sjialvsterila. I'robildningen ir sexuell, Vegelaliv
[orokning forekommer regelbundet 1 form av adventivskoll pa rosetl-
bladen. Dessa skoll uppkommer ur epidermala cellkuddar och ultbildas
framfoérallt under perioder med hog tuktighel och da rosetthladen ar
skuggade av den omgivande vegelationen, normala ar [Oretriidesvis
under sensommaren och hosten. Former med stora uddblad tyveks ha
en krafligare vegelaliv férdkning éin ovriga,

Jordslam Kkort, med en eller flera bladroseller: [ran varje rosetlt en,
(sillan 2—3}, 1520 em hog. glatt stjialk, Rosettbladen, hos de i Skandi-
navien férekommande typerna med 27 bladpar: smabladen mesta-
dels oskaftade. av vixlande form, vanligen hjartlikt rundade och svagt
loberade med en liten udd pa varje lob, kanten sitrskilt hos plantor med
fa bladpar och stort uddblad ofta vagig: smabladens yta siriv: bladens
smak starkt bitler. Nedre stjilkbladens smablad mer eller mindre
skaftade. over oskallade: smabladens antal minskar ju hogre bladet
ir placerat. smabladens bredd likaledes; de ovre stjalkbladens smia-
blad smala. jimnbreda, med pa mittnerven nedlopande skiva. Blom-
stillning med 8 -30 blommor, toppstilld, sidoblomstillningar i vecken
av de 6vre bladen (Grekommer ibland. Foderblad kortare édn & mm.
Kronblad vita violetta, oftast med tydlig adring i morkare nyans.
lingd 8—11 mm. bredd 4—7 mm. Standarknapparnas lingd i firskt
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1 2

IFig. 1. Cardamine pratensis L. 2a- 30, Bladserier av plantor av tre olika tyvper.
It =rosettblad. 1, 2, 3, o.sv,=stjilkblad, siffran anger bladets placering pa stjilken
nedifran riknat, 6 =7dversta stjalkbladet,
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tillstind 0.8 —1.4 mm. Pistillen smal. miirke 0.7— 0.9 mm brell: brevi-
styla typer forekommer sillsynt. Skidor 20—40 mm.

Utbredning. Sverige: vanlig i Gotalands och Ostra Svealands
jordbruksomraden, endast Lva lokaler i Norrland kiinda (1 i Géslrik-
land. 1 i Jimtland). Danmark: vanlig inom jordbruksomraden, siillsynt
pa vissa delar av Jylland. Norge: forekommer i odlade bygder i sodra
och viistra delarna. (1 lokal pa Tromso undersokt av forl. Beliigen mer
in 67 nordligare {in nirmaste forut kiinda lokal.)

Cardamine palustris Petermann. — Arlen dr mangformig oech omfal-
tar typer pi octoploid (2n=56, [60], 64). decaploid (2n=72, 76. 80},
dodecaploid (2n=c¢. 96) niva, saml ev. en typ med 2n=68. Samlliga
dr patriiffade dven i Skandinavien.

Aven €. padustris iir striingt allogam och plantorna firo niistan undan-
tagslost sjilvsterila, med sexuell [robildning. Vegetativ forokning ir
starkt utpriglad. dels i form av adventivskott pa roseltbladen, dels si-
som rolslaende skott i stjilkbladens veck och i blomstillningen.

Jordstam vanligen korl, stjilk oftasl enkel, glatt, inlill 65 ¢cm hog.
Rosettblad med mesladels skaftade smablad. av viixlande form: njur-
formade med vil utvecklade skaft: runda

dggrunda, men grovian-
dade. mer eller mindre skaftade; runda—ovala med 2—3 uddar pa varje
sida. korlskaftade. Bladens smak ej bitter. Alla sljilkblad. dven de
dvre, med skaftade smablad. men 56-kromosomiga former kan modi-
fieras under torrar i fraga om de ovre stjilkbladens smabladsskaft. sa
alt detta knappast framirider. Dessa former skiljes fran C. pratensis
genom de storre [oder- och kronbladen, Stjialkbladens smablad ér hos
de decaploida formerna langskaftade, hos 76-kromosomiga plantor med
bred. groviandad bladskiva (var. isophylla Peterm.). hos 72- och 80-
kromosomiga med brett lanseltlik, helbriddad smabladsskiva, Blom-
stiillning med 6—30 blommor, nagon gang med sidoblomstillningar i
del dversta stjilkbladets veck. Foderblad éver 4 mm langa. Kronblad
vita—Iljust violetta. sillan med morkare adring: liingd 12-—19 mm.
bredd 7—I13 mm. Standarknapparnas lingd i firskt tillstand over
1.2 mm. Pistill grov. miirke 0.8—1.2 mm brett. Skidor 30—55 mm.

Utbredning. Sverige: vanlig i Gotaland och Svealand och inom
jordbruksomraden i Norrland. Norge: fram(érallt inom uppodlade om-
raden i stdra och vistra delarna upp till Nord-Trindelag. Danmark:
vanlig inom storre delen av landet,
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Tig 2. Cardamine palusiris Pelerm. Bladserie re] fullstandig av octoploid planta
Forkl se g 1.
Cardamine Nymani Gandoger. — Denna art forekommer 1 sitt skan-

dinaviska utbredningsomrade med flera [ormer pa octoploid niva
(2n=~064). en lokal har decaploida (2n=280) plantor. medan inom for-
modade hybridsvarmar 1 vastra Jamtland flera tal mellan 60 och c. 90
torekommer.

(. Nymani ar liksom de tva foregaende arterna allogam och sjalv-
steril. Vegelaliv forokning forekommer 1 myeket stor skala i form as
adventivskott pa rosettbladen och aven fran stjilkbladen. men mera
sallsynl. Roseltbladens sméiblad ar latt avlallande sarskilt efter frost,
och har da formaga att producera adventlivskotl. Under regniga perioder
kan smablad med vattnets hjalp spridas langa strackor. och det ar inte
ovanligt. Lex. vid Torne Trasks strander. att finna sadana nedspolade,
srotslaende» rosettsmablad.

Jordstam oftasl kort. om submers mera langstrackl: vanligen flera
bladrosetter. men endast en med stjalk. Stjalk 5—16 cm. 1 skugga
—35 cm. Roseltbladen med Kkottiga smablad: nervaturen mer eller
mindre inbaddad: smabladen cirkelrunda eller ovala. vanligen skaltade.
helbraddade, dock kan uddbladel vara forsett med en grov tand pa
vardera sidan, men sillsynt. Stjalkbladen 2—4 (hos hogvuoxna ex. 4—7)
mestadels kottiga. nastan jamnbreda: smabladens antal minskar ju
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hogre bladel @r fisl, vanligen resp. 7, 5, 3 nedilran riknat. Blomslall-
ning med 6 16 blommor. Foderblad 3.6— 4,4 mm. Kronblad vita
violetta. 9—12.3 mm langa, 48 6.8 mm breda. Standarknappar i
farskt tillstand 0.9 1.4 mm. Pistill timligen grov med c. 16 froamnen.
Skidor 10—18 mm.

Utbredning. Forckommer inom Skandernas fjallregion uteflter
hela dess Lingd och norr om 687 ofta ner till havets niva. I Lappland
forekomster {iven inom skogsomradet dster om den egentliga fjillregio-
nen. En form med lansettlika rosettsmablad har uthredningen inskrankl
till de viistligaste delarna av Lule, Pite och Lycksele lappmarker och
[ormodligen angrinsande delar av Norge,

I fraga om den taxonomiska differentieringen inom denna art bor del
papekas. att huvudtypen ir identisk med €. dentate Schultes f. lappo-
nica Lindman (Lindman 1914). Formen med lansettlika smablad har
av somliga upplattats som varande €. pratensis L. var. angustifolia
Hooker (Selander 1950). Nagon avgiérande standpunkt kan jag i det
fallet inte inta. forrin jag haft tillfille all odla kanadensiskt material
sida vid sida med svenskl. [ viistra Jimtland forekommer som nimnits
plantor med hoga Kromosomtal. Dessa plantor avviker renl morfo-
logiskt fran huvudtypen genom ett storre anlal stjilkblad och genom
all anlalet smablad dr myckel stort. Det skulle vara mycket tackniim-
ligt om skandinaviska botanister kunde ha denna typ i atanke vid
exkursioner i vara fjilltrakter, varigenom en batlre bild av dess ul-
bredning och taxonomiska virde kunde erhallas.

Ekologi

Av (. pratensis - komplexels Ire skandinaviska arler forekommer (0. pro-
lensis och O, palustris ofta pa samma lokal, men regionalt fordelade
med C. pratensis pa torrare omraden, C. palustris pa fuktigare. Den
tredje arlen, (. Nymani, ar bunden Ll [jallregionen och tyeks endast
i undantagsfall stota samman med €. palusiris, Lex. i Jamtland,

Samtliga hittills i Skandinavien funna typer av komplexels arler ir
atl belrakta som cutrofa. De tva typerna av €. Nymani har nirmare
studerats av Selander (1950] 1 viisira Lule Lappmark. och han har dir
funnit att huvudtypen éir =amphicline» medan den lanceolata typen ar

»basocoler. Mina egna faltundersokningar i fraga om den lanceolata
tvpen pekar i samma rikining. men hiinfor sig endast till fyvra lokaler,
alla belagna inom Selanders undersokningsomrade,

I Kungsmarken inte langt fran Lund, forekommer €. pratensis och
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IFig. 3. Owre raden: Cardamine palustris Pelerm. (R, 1—356), hel bladserie av 72-
kromosomig planta.
Nedre raden Lv.: Cardamine palustris Peterm. var. isophylla Peterm. (6-—8 6.
de tre dvre stjilkbladen av 76-kromosomig planta.
Nedre raden Lhe Cardamine Nymani Gand. [R. 1- 38, hel bladserie av
G64-kromosomig planta.

a6-, 60-, 64-, 68-. 72- och 76-kromosomiga plantor av C. palustris. Inga
siikra hybridsviirmar har iakttagits, utan man kan forutsitta. att de
olika typerna férekommer i relativt stabila viixtsamhiillen, dir i varje
fall inga storande ingrepp gjorts i sen tid. Alla plantor fran hogre be-
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liigna delar tillhor €. pratensis. De viixer dir marken ir relalivt torr
och vixtsamhiillena viil slutna. Inom de allra torraste partierna [Gre-
kommer de endasl i omraden med (riskare grin orifiirg dn den allra
nirmaste omgivningen. Detla tyder pa alt vatten har finns littare till-
gangligt och kanske arten befinner sig pi griinsen till sitt minimibehov
av markfuklighel. C. pratensis ir ocksa vanlig pa vildrinerade slull-
ningar i timligen hogvuxen vegelalion, foretridesvis av olika gramini-
der. C. pratensis - plantorna dr hiir svara att upptiicka fiven under blom-
ningen, ellersom blomstillningen ofta har f[firre blommor fin vad som
ar vanligl i lagvuxen vegelalion.

I ligre delar av Kungsmarken. diir markens vattentillgang ir betyd-
ligt storre, viixer (. palusiris - typerna. De ir inte slumpvis ulspridda
utan fordelas regionalt, delvis beroende pa markens fuktighelsgrad. Av
de octoploida populationerna forekommer den 56-kromosomiga van-
ligast och éir den som néirmast ersiitter . pralensis, som ju iir telraploid.
[ Kungsmarken finns mellan €. pratensis och de 536-kromosomiga
C. palustris - plantorna ett vil synligt biilte nistan utan Cardamine-
plantor. Den 64-kromosomiga populationen av C. palustris viixer nagol
fuktigare in den 56-kromosomiga och plantfrekvensen iir stérst i niir-
heten av en liten biick. Pa denna lokal blommar de 64-kromosomiga
plantorna senare én de med 56, beroende pi biickens dversviimningar
under viren. Planlor med 2n=60 viixer under ungefiir samma cko-
logiska forhiallanden som de 56-kromosomiga, och det ir tvivelaktigl,
om del verkligen ror sig om en ren population. Det kan vara en klon,
eller majligen flera. som uppkommil ur plantor med 2n=56 och 64,
Manga lokaler har detta tal endast i hybridsviirmar.

I dnnu fuktigare delar av Kungsmarken. féretridesvis vid den lilla
sjons striinder forekommer decaploida populationer. De ha kromosom-
talen 72 och 76. De morfologiska skillnaderna iir patagliga. varfor det
ir mycket Litt att i filt avgriimsa deras utbredning. Nistan i valtnel
vid den lilla sjon, men pa stillen diir vegelalionen #dr déiligt sluten,
finns den higsta frekvensen av plantor med 2n=72. De viixer delvis
i skuggan av nagra alar. Hir och var liings stranden och ocksa ule i
vattnet viixer plantor med 2n=76. representerande den typ. som har
alla stjalkbladens smablad breda och skaftade. Den upptriider i myckel
kraftiga bestand. formodligen kloner. Ule i vassbiiltet. fastvuxna i sma
dydar, finns sterila rosetter av samma Iyp. De ar da sjon har ligt vat-
tenstand, far dessa rosetter en kraftig utveckling och hlommar arel
efter. om inte vallenstandet da fir siirskill hogt,

Fran undersokningarna pa denna lokal samt en hel rad andra har
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det framstatt som mycket klarl. alt det finns en ekologisk differen-
tiering inle enbart mellan de olika kromosomtalstyperna imom €, pa-
[ustris utan ocksa €. pratensts kan inpassas 1 ett ekologiskt schema, som
pekar pa att ju hogre kromosomlal en populalion av dessa vixter har,
desto fuktigare standort fordrar de.

C. Ngmani har en ganska vidstrackt ekologisk amplitud. Den fore-
kommer dels 1 6ppen vegelation 1 det subalpina hallel och pa hogre
nivaer oftast i samband med snolegor. dels i fuktiga skogspartier och
lings skogsbiackar. Jamlorande odlingar har visat att vissa morfologiska
skillnader kvarstar mellan plantor fran skogspartier och dem vixande
oppet. Det kanske kan rora sig om ekolyper.

English summary

Three species of the €. pratensis complex occur in Scandinavia. namely €. pralen-
sis L. C. palustris Peterm., and €. Nymani Gand

(. pratensis is represented only by tetraploids 2n=30) in this region. while oclo
ploid. decaploid. and dodecaploid populations of C. palustris occur. In the moun
tain region of Scandinavia €. Ngmant occurs with a widespread octoploiwd form
2n=064) with orbiculate leaflets of the rosette leaves (one localily 15 known with
decaploid plants|. In the southern part of western Swedish Lapland a form with
lanceolate leaflets occurs. which may be similar to the Canadian var. angustifolia
Hool.

(. pratensis and (. pafustris grow very often in the same locality. It is found
thalt the water content of the soil is of importance for the population inhabiling
a locality, The higher the water content, the higher 1s the chromosome nomber ol the
(. pratensts-palustris plants
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Contributions to the Knowledge of the Plankton
in Scandinavian Mountain Lakes. 4

By KuNO THOMASSON

Staurastrum vulgaris n. sp.

Kennt man nicht den Namen, so isl die Kenntnis von Dinge wertlos
(Isidorus Ilispalensis. 560 —630). Concerning Staurastrum paradornm
Meyen the opposite may be staled. When studying the different algae
depicted in the literature under this name, one is struck by the richness
of forms which have been referred to this “species™. its limils having

2

been extended “ad absurdum™. It is obvious that we are here con-
cerned with an array of different species. which are quite distinctive
from laxonomic. geographical, and ecological points of view., Among
the algae labelled as Staurastrum paradorum we lind quite frequent
specimens of Staurastrum cingulum var. obesnm G. M. Smith. eg.
Smith. 1924, pl. 72, fig. 18-—-20. and numerous other triangular species
with processes at the angles.

I am convinced that il is often quile impossible to define Lhe limits
of Staurastrum species by only a few characters, Each species should
be defined lo give as complete an impression as possible. though this
as a rule is very difficull 1o express adequately in words. Thus a good
drawing is always of vilal importance. One important question then is,
what amplitude of varialion is to be allowed for the various characters.
This clearly must depend partly on experience and partly on the male-
rial available — one ought to have more than just one specimen for
study. To place correctly a single specimen is often a really ticklish
problem. Between different characters Lhere is often only a quantitative
difference. e.g. verrucac on the apex somelimes are present in pairs of
aranulae, even these can disappear or to be replaced by spines. The
interpretalion of many Staurastrum species remains (uite a subjective
matler, a fact which can somelimes make desmid studies resemble



252 KUNO THOMASSON

stamp-collecting, with the consequence lhat all conneclions between
different forms will vanish and the subject becomes merely an unrelated
collection of new forms, varieties, or species. That one must always
keep an open mind concerning any species will be evident from the
following paragraphs.

It seems to be quile impossible to find out clearly what was in reality
the desmid Staurastrum paradorum as described by Meyen in 1829,
And yel to chose a neotype, however, would only add lo the confusion.
Therefore to avoid serious difficulty it is beller not to use this name.
for this then makes it necessary to describe anew many species and
forms which have been lumped logether under the name Staurastrim
paradorum, One ol hese is the alga pictured on fig. 1. and here called
Staurastrum vualgaris. Tt has a very wide distribution and has often been
reproduced in the literature, e.g.

Staurastrum paradorum — West & Carler, 1923, pl. 145, fig. 5: drawn by
N. Carter.
Staurastrum paradorum — Irencée-Marie, 1939, pl. 48, fig. 11 & 12,

Staurastrum paradorum forma

West & West, 1903, pl. 18, fig. 4.

Staurastrum vulgaris should be compared with:

Staurastrum paradorum forma — Borge, 1923, pl. 2, lig. 24,
Staurastrum paradorum var. inflaiam Hivano, 1952, fig. 5.

Both are smaller, bul like Staurastrum vualgaris they are provided
with a row of granulae on the both sides of the isthmus: nothing aboul
the structure of the apex can. however. be seen on drawings. A care-
full comparison is necessary with some forms of Staurastrum cingulum
var. obesum . M. Smith, e.g. the drawings in Nygaard. 1949, [ig. 39.

From [fig. 1 it will be noticed thal a row ol verrucae can be observed
on the apex, just within and parallel lo the margin of the cell body in
a vertical view ol the cell. The size and development of verrucae is
very variable and sometimes they are practically lacking. There is a
ring of minute granulae just above the isthmus on the both sides of it.

Size of our specimens: length of cell body 41.3—44 p, maximum
breadth 61.5—69 p. Radiation: It occurs in 3-radiale and +-radiale
facies: also Janus forms 3+4 and 345 have been observed.

In lake Gjende {Jotunheimen, Norway) this species was on July, 10,
1951 and Augusl, 7, 1952 one of the dominant planktic algae, together
with Tabellaria [locculosa var. pelagica Holmboe and Staurodesmis
glabrus . limnophilus Teiling. Furthermore il was also noled in the
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Fig. 1. Staurastrum vulgaris. — a. Gjende. Norway: b. Bessvaln. Norway; ¢. Ovre
Sjodalsvatn; . Bessvaln, Norway: e. & f Juvvatn., Norwayv. g, Gjende. Norway.

10

e

plankton several mountain lakes in Jotunheimen. e.g. Bessvaln. Juvvatn
fcomposition of plankton see Thomasson, 1956), Ovre Sjodalsvatn. here
together wilth Tabellaria flocculosa (Roth) Kutzing and Tabellaria [floc-
culosa var. pelagica Holmboe. I also cecurs in lowland lakes, e.g. lake
Miaren, Sodermanland. Sweden (M.-B. Florin).

15 Botamiska Noliser 1957
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Staurastrum petsamoense (Boldt) Jirnefell

Sterrastrum sebaldi var, depanperatum Boldt, 1883, pl. 6, fig. 33.
Staurastrum petsamoense Jirnefelt, 1934, p. 208, fig. 18,

Staurastrum sebaldi var. depauperatum Boldt — Messikommer, 1938, pl. 10,
fig. 112 & 113.
Staurastrum petsamoense Jirnefelt - - Gronblad, pl. 2, fig. 36 & 37.

This species seems to be more common than one might gather from
the algological literature. The cells are of medium size, my specimens
being 7579 p long without processes, while lheir breadth with pro-
cesses is 67.50—114 u. The measurements given in the literature are:
length 71—84 w. and breadth 90—114 . The semicells are ol very
characteristic shape and the body of each is covered wilh shorl spines
of variable length and variable density of cover. Sometimes an apical
inframarginal row of rather prominent verrucae has been observed,
see fig. 2 a,.

This species was noled in the plankton of several lakes in the Torne-
Iriisk-area, Swedish Lapland, and from mountain lakes in Jamtland,
Sweden. It has previously been reported from Siberia, Pelsamo- and
Kilpisjirvi-areas in Finland, Wesl-Greenland, and Switzerland. The
specimens figured in Thomasson, 1952, figs. 4 & 5 are best considered
as belonging to Staurastrum petsamoense, both of them possessing
very marked spinosity ol the cell body.

Staurastrum petsamoense var. minus (Messik.) Thom.

Staurastrum sebaldi var., depauperatum f. minor Messikommer, 1942, p, 166,
pL 17, fig. 4.

Staurastrum pelsamoense var. biverticillalum Nygaard, 1954, p. 313, fig. 3.

Staurastrum petsamoense var. minus (Messik.] Thomasson, 19536, p. 129,

This wvariety is distinguished from the type by its smaller size. The

dimensions of our specimens are: length of cell body 42—50 p, breadth
with processes 62.5

78 p. The measurements given in literature are:
length 3943 w, breadth 46—57 w, isthmus 11.5—12 .

Distribution: Switzerland., Southwest Greenland, several lakes in
Tornetrisk-area. Sweden, and mountain lakes in Jolunheimen and
Dovre, Norway.

This variety is also probably more common than appears from the
algological literature. It often seems to be considered as belonging to
the Staurastrum gracile - group. as was done by present author with
the guidance of fig 9.f & g in Smith. 1924. Compare fig. 3 ¢ in the
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Fig. 2. Staurastrum petsamoense. — a. Nakerijarvi. Sweden: b Rieddejaure, Sweden:

¢. Katterjaure, Sweden
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presenl paper and fig. 8 in Thomasson, 1952, The figures in Smith
mentioned above are drawn [rom Norwegian malerial from the same
area as our collections. They represents a lorm quite near to Staurast-
rum petsamoense var. minus. Even the lig. 20 in Thomasson. 1952, is
best considered as belonging to Staurastrum pelscmoensis var. minus.
The occurrence of rather prominent verrucae on the apex only empha-
sises further the facl that a considerable quantitative variation oughl
to be allowed for the developmenl of apical verrucae (ef. fig. 3d, in
our presenl paper|,

The wriler is more confused about the rows of paired spines observed
on the apex ol some specimens, cl. fig. 3 a,. Such an ornamentation
somewhat resembles the specimen of Staurastrum polymorphium Breéb.
figured by Taft. 1945. pl. 5. fig. 15. This alga is of the same shape as
our specimen, but considerably smaller. FEven Staurastrum polymor-
phum Bréb. in Taylor, 1935, pl. 37. fig. 4. resembles our specimen but
is smaller. As a malter of fact Taylor points oul on p. 196 that his plant
strongly resembles Smith's drawing of Norwegian Staurastrum gracile,
This ought to be taken into account when considering the proper place
for the algae similar to these two and named Stawrastrum polymor-
phuan, for its very name ol the latter is suggestive of the validity of this
“speeies”. The above mentioned two planls also resemble in many ways
some [orms of Staurastrum hexacerum (1Shrenb.) Wittr, Taxonomically
these rows ol paired spines are of minor importance. lor they are oflen
replaced by rows of single spinulae. On the whole the arrangement of
spines on the apex is variable as is also the length of the spines.

The algae deseribed by Nygaard (1954) under the name Staurastrum
pelsamoense var. biverticillatum has as a characteristic fealure an
isthmal circle of minute spines. iven the specimen figured by Messi-
kommer (1942) under the name Staurastrum sebaldi var. depauaperatum
f. minor shows on fig. 4 a; a similar row ol spines. Among the specimens
studied by the present author there were bul few individuals in which
the same feature could be noted. Bul il may be questioned whether we
are here concerned with a distinet isthmal circle of minule spines or
simply with spines belonging to the general ornamentation of the cell-
wall. The cell-wall is covered with short spines arranged in concentric
circles round the processes so that these could al the isthmus possibly
be inlerpreted as forming an isthmal ring.
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TFig. 3. Staurastrum petsamoense var. minus. — a. Bessvaln, Norway; b, Kaldvell-
sjten. Norway: e. Kallerjaure, Sweden; d. Inkajaure, Sweden; e. Katterjaure, Sweden.
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Staurastrum landmarki 1luitfeldi-Kaas

This species was described by Huitfeldt-Kaas, 1906, pp. 54 and 154,
pl. 2, figs. 32 & 33, From the drawings given one can scarcely see whal
it is inlended to represent. I have often wondered about the laxonomic
value and the position of this species. In the course of a study of the
plankton of Norwegian mountain lakes 1 looked especially for this
problemalic species or some specimen which could elucidale its myslery.
[t was noted by Huitfeldt-Kaas from several lakes. including lake Bess-
vatn. Jotunheimen. In a sample from this very lake I observed an alga,
which could probably be regarded as identical or quite close to the
species described by Huitfeldt-Kaas, The writer's specimens are ol
nearly the same size (length of body 61.5 64 (. lotal breadth 75 p) and
shape as can be seen on fig. 4a & b. The taxonomical connections
should be evidenl by a comparison with fig. 4¢ & d. The specimens
figured on fig. 4 a & b belong to Staurastrum sebaldi - group, only they
are ol somewhat reduced and thus reminicent of the half-developed
semicells of Staurastrum sebealdi var. ornalum Nordstedt. Our specimens
should be carefully compared with Staurastrum anatinum var, lran-
catum W. Wesl, 1892, p. 185, pl. 24, tig. 2, and the much beller figure
by Taylor, 1935. pl. 39, fig. 17, or the specimen figured by Irencée-Marie,
1939. pl. 54, lig. 4. Nole the double row of verrucae across the top of
semicell in Lhis variely. It should be noticed that our form is lacking
granulae at the isthmus under the arm-pils. which are characteristic
of Staurastrum sebaldi var. ornatum. In West & Carter. 1923, Staurast-
rum landmarki was placed in the Staurastrum anatinim - group under
Staurastrum analinum var. lagerheimii (Schmidle) W. & W,
Unfortunately it is impossible to make oul from the deseriplion given
by Huitleldt-Kaas if he ever saw a single or double row ol verrucae
on the apex of the semicell. He only says that in side view the top of
the semicell is double saw-toothed., While the drawing is inadequale,
there seems lo be in the description ol ltop view. an indication thal
Staurastrum landmarki should be placed in the Staurasirum anatinum -
group. Huitfeldt-Kaas says on p. 54, thal in lop view the sides were
shallowly serrated. Nevertheless our specimens at least could more
reasonably be regarded as belonging to the Staurastrum sebaldi - group.
The top view ol our specimens slrongly resembles the lop view ol
Staurastrum sebaldi var. from North America in West & West, 1896,
pl. 18, fig. 2 & 3. Here also should be mentioned a form noled by
Gronblad, 1942, p. 42 as forma verrucis reductis, though unfortunately
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I'ig. 4. Staurastrum sebaldi var. ornatum. — a. & b. Bessvaln, Norway: c. Kaldvell-
sjoen, Norway; d. Kieddejaure, Sweden, .
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without a drawing. Concerning lhe Staurastrum analinum - group. a
thorough revision is needed. Tt has already been poinled oul in West &
Carter. 1923, p. 143, that it consists of two distinct series of forms. a
series of larger ones. length of body above 50 u. (e.g. var. lagerheimii
{Schmidle) W. & W.. var. truncatum West) and the olher series with
smaller forms. (length of body under 50 p. e.g. var. eurtum G. M. Smith.
var. longibrachiafum W. & W., var, denticulatum G. M. Smith). Very
oflen it is impossible to limit and define the different varieties for there
is often a continuous series of inlermediate forms. Also the connections
with Staurastrum floriferum W. & W. oughl to be borne in mind. as
well as those with Staurastrum wvestitum Ralfs. The resemblance to
the latter probably influenced W. West and G. S. West in devising the
name Staurastrim vestitum var, subanalinum for an intermediate form.
As a maller of fact there oceurs a series of forms. which with respect
to the length and development of the verrucae on the side of the semi-
cells could be considered as intermediale forms between Staurastrum
anatinum and Staurastrum vestitum. Compare also pl. 75. fig. 22—
7—6—=8in G. M. Smith, 1924. Tt is the opinion of the presenl author
that there are very sound reasons for regarding Staurastrum floriferum
and Staurastrum vestitum as varicties ol the Staurastrum anatinum -
group. as well as species of their own. However such o re-arrangement
requires a thorough revision of all the closely relaled species and
varieties as already poinled out.

The specimen ol Staurastrum sebaldi var. ornatum Nordsl. figured
on fig. 4 ¢ originates from a mountain lake, Kaldvellsjoen. near Kongs-
voll, Norway. This alga oeccurs rather abundantly in the plankton of
this lake. the composition of which is given in Thomasson. 1956, It is
quile like the magnificent one piclured by Nordsledl, 1873, fig. 15.
from a nearby area. An excellenl drawing is also lo be found in Taft.
1945, pl. 5. fig. 15. Such magnificenl specimens have frequently been
noted in the plankton of Scandinavian mountain lakes.

Staurastrum borgeanum Schmidle

Staurastrum borgeanum Schmidle, 1898, p. 60, pl. 3, fig. 7.

Stawrastrum hexacerum var. ornalum Borge, 1894, p. 37, pl. 3, fig. 43.

Staurastrum proboscidinm (Bréb.,) Arch. — Borge. 1913, p. 31.

Staurastrum proboscidinm var. productum Messikommer, 1942, p. 165, pl. 17.
fig. 3.

Staurastrum borgeanum Schmidle — Gronblad, 1926, p. 26, fig. 133 & 134,
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Iig. 5. Staurastrum borgeanum. a. Kaldvellsjoen, Norway; b, Vassijaure, Sweden:
c. Kieddejaure, Sweden; d, Vassijaure, Sweden; e. Katterjaure, Sweden: f. Kaldvell-
sjoen, Norway.

Staurastrum boreale W, & W, — Cederereutz & Gronblad, 1936, p. 4. pl. 1,
fig. 10.

Staurastrum borgeanuwm var, parvom Messikommer, 1949, fig, 17,

Staurastrim bergeanum was originally described in 1898 by Schmidle
but since then it has been renamed several times. In Nordstedt's Index.
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suppl. p. 32 it was translerred to Staurastrum proboscidium. Borge,
(1913, p. 32). agreed with the opinion of Nordsledt, as did also West &
Carter (1923, p. 129). though with some hesitation, Gronblad (1926
and Messikommer (1942) are however al variance with the authors just
mentioned.

During the present authors past ten years of collecting from Scandi-
navian mountain lakes a plant was noted which directed my attention
lo Staurastrum borgeanum. This plant, shown in fig. 5. is from speci-
mens collected from the lakes in the Tornetrisk-area ol Sweden. and
from the Dovre-area. Norway.

Size: length of cell body 36-—45 w. breadth with terminal spines
52.5—60 p. Some forms with considerably longer processes (73.5

{0
were noted, cf. fig. 5 d & e. I dare not express an opinion about the lwo
last mentioned forms. They seem 1o represenl lhe lendency of the
extension of processes already noted by Messikommer in describing
Staurastrum proboscidium var. productum. 1t should emphasize thal
neither Staurastrum borgeanum nor Staurastrum  proboscidinm  var.,
productum are planklers. Our specimens on the other hand represent
planktic forms. On the other hand the laxonomic posilion of some forms
with very short processes grouped with Staurastrum borgeanum should
lo be carefully checked in relalion lo Staurastrum margariliferam -
group.

Our plants resembles most markedly Staurastrum borgeanum as
drawn by Schmidle (1898) and Gronblad {1926). also the alga called
Staurastrum boreale W. & W. in Cedercreulz & Gronblad. 1936, and in
addition Staurastrum boreale var. robustum Messikommer, 1951, p. 64.
pl. 2, lig. 24 should be compared with my specimens. though the lalter
are wilhoul verrucae just within the lateral margin in top view. In this
connection it ought to be pointed oul that Staurastrum pseudosebaldi
var. simplicius West in West & Carter. 1923, p. 114, pl. 149, fig. 13.
can with good reason be placed under Staurastrum boreale.

In 1942 Messikommer described Staurastrum proboscidium var. pro-
ductum, which is very much like our specimens, As a matter of fact
I have already considered them as identical by using Messikommer’s
name for my plants (Thomasson. 1956). Messikommer (op. ¢it.) admits
the similarily between Staurastrum borgeanum and his plant. bul rejecls
any real aflinity on the grounds that the slender processes are tipped
with only 3 spines. In the absence ol any clear alfinity he therefore
named his specimen as the var. productum ol Staurdastrum probosci-
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dizm. Schmidle however had already included a form wilh slender
processes lo his species. viz. Staurastrum hexacerum var. ornatum
Borge, 1894, and moreover lhe number of terminate spines is nol always
of laxonomic value, e.g. my specimens exhibit a considerable variation
in the number of lerminate spines on the processes, cf. fig. 5 in this
nole. The terminate spines on processes of my specimens are longer
than those in Gronblad, 1926. My specimens and also the algae drawn
by Borge (1894). Schmidle (1898). Messikommer (1942). and Gronblad
11926) are all characterized by a ring of granulae round the base of
semicell, From the drawing in Ralfs, 1848, pl. 23, fig. 12b & ¢ prac-
tically nothing can be discerned about the ornamentation. Grionblad
11926) has proposed these drawings and a rather diverging specimen
figured in West & Carler. 1923, pl. 149, fig. 9 and named Staurastrum
cyrtocerum, as the type for Staurastrum proboscidium. They both are,
however, lacking the row ol granulae on the each side of isthmus. On
the other hand. the figures in West & Carter of Staurastrum probosci-
dium formae show this character. Even lhe multifarious drawings in
the algological literature which are endowed with the name Stanrasirin
probosciditm exhibil rather varying shape. In any case il is absolutely
out of question Lo eslablish a drawing in Ralfs as the type for though
they are indeed very atlraclive many ol his Staurastrum “species”™ in
particular, are inadequalely represented for unmistakable inlerprelation,

The wriler is fully convinced that the more cup-shaped basal parl
of the semicell in his planls. and in those ol Messikommer's, is ol im-
portance from the taxonomic point of view. In Saurastrum borgeanum
the basal part of the semicells is less cup-shaped than in our planls.
But among them there are some specimens with more pronounced and
others with lesser developed cup-shape of semicells. forming more or
less a conlinuous transition towards Staurastrum borgeanum. It is
obviously impossible to draw a limit between our specimens and those
of Messikommer (1942) and Grionblad (1926). So il seems o be simply
a matter of tasle whether my plants is to be labelled as Stawrastrum
proboscidium var. productum or Staurastrum borgeanum, On the basis
of the above menlioned confusion concerning Staurastrum probosci-
ditm, and its uncerlain relationships it seems for the presenl more
reasonable lo accept the name Staurastrum borgeanum for my plants
and even for the alga described by Messikommer in 1942,

Viixthiologiska Institutionen, Uppsala, September 1956,
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Cytological Observations on Some Species
of Globularia

By Kar LARSEN

tRoyal Danish School of Pharmacy. Bolanical Dept.. Copenhagen)

I. Introduction

The genus Globularia 1. has been monographed four times already and
is therefore [airly well known from an orthodox laxonomical poinl of
view. The [irst author discussing the genus as a whole was Cambessédes
(1826}, who described 8 species. The next, more comprehensive, study
was made by Willkomm (1850). who menlioned 12 species. Heckel
{1894) in his monograph adds several important observalions on the
anatomy. chemistry. ele. of the Globulariaceae. Finally Weltstein | 1895)
supplements these studies with phylogenelic and nomenclative con-
siderations.

The present genus comprises about 20 species, the majority of which
is found in the Mediterranean zone. Three species extend their area to
Central Europe and one occurs on the Swedish islands of Oland and
Gotland.

Material for experimental and cytological studies was collected by the
author on a travel o South Western Europe in the year 1919. This
material has been supplemented later from various sources. The author
is indebted to prof. Dr. Tyge W. Boicher for material from Austria
and Sweden,

It proved rather difficult to grow these speeies. even the three Cenlral
Furopean ones, in the Botanical Gardens of the University ol Copen-
hagen (1. B. H.). LEvery winter one or more strains died or were
weakened to such an extenl that they were unable to produce flowers
the following summer. For this reason lhe experimental cultivations
were discontinued. However. the cytological resulls obtained will be
presenled here together with some remarks on the taxonomy involved,
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Il. Cytological observations

Previously two species only of
from a cytologieal poinl of view,
em. Nvm. Sugiura (1936. 1937

the present genus have been studied
viz. (. cordifolia L. and G. vulgaris 1.
gives the chromosome number n=10

for (. cordifolin 1. in material of unknown origin. As far as can be

seen it is the same material discussed in both papers by this aulhor.

Fig. 4 (Sugiura 1937) shows clearly the presence of 10 spherical bodies.

It has not been possible for me to corroborate this number. Love & Live

(1944} counted 2n=16 in G. vulgaris L. em. Nyman [(wrongly quoted

by Tischler. 1950, as G. willkommii Nym.|. These aulthors used material

“from the neighbourhood of Lund.” This seems strange as the species

in Sweden is reported to grow wild on the islands of Oland and Got-

land only: nor has it been possible for me to contirm Lthis ehromosome

count.

The cyvtological observalions made by the presenl author are sum-
marized in the table below.

Table L.
Species Localities of collection Collector 2 n Cull. Na.l'

| G. salicing Lam. Unknown H.BH |16
G. cordifolia L. subsp. cordifolia France: Mont Saléve [depl’

Hautle Savoi| 1000 m alt Author 32| 1826
e — Serres (dept. Hautes Al |
| pes|. | — g2 oong
| — — — (ol du Lauleret idept.
| | Hautes Alpes| Grenoble ! 32 3632
— — Switzerland: Court (depl.

Bern; Rock crevices Author 32 2014
— subsp. bellifolia (Ten) Hayek Unknown 1L.B3.il 16 |
(. nudicauls L FFrance: Gavarnie (dept. Hau-

tes Pyrénées) . Author 16 1499
_ Switzerland: Col de Pillon,

{depl. Vaud) 1500 m alt. | — 16 1882
G. willkommiit Nym. France: Dept. Isere | Grenoble ! 16 3631
e — Dept. Bas-Rhin. | Strasbourg? 16 3 742
e Austria: Gumpoldskirchen,

sleppe veg. T. W. Bocher 16 4084
— | Hungaria: Budapest Budapest! 116 3633
(. vulgaris L. Spain: Soria. steppe veg. Author 324 1473
— Sweden: Oland: Stora Alvaret

limestone pavement T. W. Biocher 32 4714

1 indicates that the seeds are obtained through a hotanical garden as seeds of wild

origin.




CYTOLOGICAL OBSERVATIONS ON GLOBULARIA 267
IIl. Remarks on the species studied

Globularia salicina Lam. (2n=16. Fig. 1). — A species endemic lo the
Canary Islands and the Azores, This species. logether wilh a very close
relative. viz. G. amygdalifolius Webb. has been separaled from the
genus Globularia by Wettstein (1895). This author established a new
genus. Lytanthus, and named the species L. salicinus (Lam.) Wellst.
He based the separation on the fact that Lyfanthus is different from
other species of Globularia in lhe mode of innovation of the stem and
the build of corolla. To these characteristics mentioned by Wellslein
can now be added the presence of two SAT-chromosomes in the mitolic
complement. In other species ol Globularia it has proved impossible
to distingnish any SAT-chromosomes. No other essential differences
in the idiogram belween the lwo genera can be proved. In my opinion
the genus Lytanthus should be reduced to a lower laxonomical rank,
e.g. that of a section,

Globularia cordifolia 1.. subsp. cordifolia 2n=32, Fig. 2). The
collective species . cordifolia is distributed throughout the range of the
Iberian mountains. the Pyrenees. the Jura, and South Eastern France
to the Alps and the Carpathians, furthermore found in the Apennines
and on the Balkan Peninsula. The species is polymorphic and three
subspecies have been isolated.

1. Subsp. cordifolia (=G. cordifolia var, bellidifolia Rouy. G. cordi-
folia subsp. cordifolia (L.} Havek. (. saxatile Salish.). — Leaves
spatulate with emarginate or tridentate apex.

2. Subsp. bellifolia (Ten.) Havek (=G. cordifolia var. intermedia
Rouy]. Leaves spatulate-oblong. with short acuminate or rolun-
dale apex.

3. Subsp. repens Lam. pro sp. (=G. nana Lam., G, cordifolia var. nana
Cambess.). — Leaves lincar-cuneilorm, the majority * crenelaled
at the margin. obtuse apex. Stem nude, very shorl or virtually
niissing,

Four strains of the typical subspecies have been studied. They all
showed the same chromosome number 2n=32. As menlioned in the
introduction the number n=10 found by Sugiura cannot be corro-
horated.

Globularia cordifolia L. subsp. bellidifolia (Ten.) Hayek (2n=16,
IYig. 3). — One strain of this subspecies has been studied cytologically.
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It was found to be diploid. Unforlunately the origin of this strain.
grown in the Botanical Gardens of Copenhagen. could not be established,

The consequence ol the eytological resulls would be lo adopt the old
name ol G. bellidifolia Ten.. but more strains should be studied to
establish the varialion in chromosome number within this group.
Finally. subsp. repens has not been studied: this should be done before
changes of the nomenclature are undertaken.

Globularia nudicaulis L. i2n=16. Fig. 4). — Distributed throughoul
the range of the Spanish mountains. the Pyrenees, the Corbiéres. and
the Alps to the Toscanine Apennines. Il is fairly uniform throughout
the geographical area in which it is found. Wettstein (lLe.) considers il
an old species in which no great evolution is taking place at the moment
and no close relatives are known. Also, the diploid chromosome level
suggests an ancient origin.

Globularia willkommii Nym. (2n=16, IFig. 5). FFound throughout
Central and Southern Europe from Northeast Spain and Belgium to the
Caucasus and Roumelia. The plant is only slightly variable throughout
this distribulion area. Cytologically lhe species also seems stable, as
chromosome counls from the eastern as well as the western part of ils
domain show Lhe same diploid number,

(. willkommii is a species belonging to the G. vulgaris - complex.
From 6. pulgaris sens. str. it can be easily distinguished by the leaves.
(:. wilkommii has an enlire or emarginate leal apex. rarely reluse-
tridentate. G. vulgaris has a leal apex with 3 5 spinescent teeth, fur-
lhermore the leaves are cartilaginous which is never the case in G, wifl-
kommii.

Globularia vulgaris L. em. Nym. (2n=32. Fig. 6).  This species has
an intermittent distribution being found on the Iberian Peninsula, Lhe
Balearic Islands and Southern France (Pyrénées-Orientales, Aude. He-
raull. Basses-Alpes) and, furthermore, on the Swedish islands of Oland
and Gotland. No morphelogical differences seem Lo exist between the
Swedish populations and the Iberian ones. A Swedish slrain and a
Spanish one have been studied cytologically. Both showed 2n=32. lhus
being tetraploid. The strain from Oland showed one rool-tip with a
sector of aboul '/3 on a higher level of polyploidy. The chromosomes,
however. so crowded the cells that it was impossible to make an exact
count. The chromosome number of the cells in this seclor were esli-
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willkommii Nym. 2n=16 (Cult. Nr, 3630), —
6. 6. pulgaris L. em. Nym., 2n 32 (Cult. Nr.
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mated al aboul 60. thus being octoploid. As mentioned above the
diploid number 2n=16 found by Love & Léve could not be corro-
borated.

IV. Summary and Conclusions

1. The mitolic chromosomes of five species of the genus Globuolarin have heen
studied (see the table],

[

The basic number of the genus may be considered to be 8, and the number x=5
for 10] efr, Darlington & Wylie (1955) cannot be corroborated.

3. Only two groups show polyploidy, viz. the G. cordifolia - group and the G. vul-
garis - group. The same two groups are, furthermore. the onlv species-complexes
of the genus which show some degree of polymorphy. The Globularieae scems
to be a relic group in which polyploidy has inereased the variation and thus
conlinued the evolution in the two above mentioned species.
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Studies in Rhizoclonium
I. Life History of Two Species

By CARL BLIDING

(Bords. Sweden|

The genus Rhizoclonium gives lhe laxonomist trouble already for the
reason that its limilalion against lhe nearly related genera Chaelo-
morpha and Cladophora is not satisfactorily established. In addition
lo that the separation of the proposed species of Rhizoclonium presents
obvious difficullies as long as the dislinguishing characters are restricled
almost exclusively to the breadth of the threads and the proportions
of length 1o breadth of the cells — these measures being influenced
within wide limits by environmental relations.

Therefore a knowledge of the life history in Rhizoclonium and of

the structure of the reproduction bodies. combined — in case of
sexuality — with cross-breeding experiments. oughl lo be of value as

an extra control of the limits of the genus and of its species.

With reference to these questions. however, even recently published
literature scarcely presents more than an iteration of the report of
Wille (1901 p. 41}, thalt Rhizoclonium should have zoospores wilh
2 cilia. one longer and pointed forwards, the other smaller and pointed
backwards. Nothing is known about sexuality in Lhis genus as under-
stood by Hamel (after separation of the genus Lola).

1. Rhizoclonium kochianum Kg= Rh. implexum (Dillw.] Kg sen-
su Koster,

The living malerial is to a small extent from Lthe Ballic Sea (Karls-
hamn on the south coast of Sweden), most of it is collected on the west
coast of Sweden. al Varberg and especially in the vicinily of the marine
zool. station of Kristineberg, where the alga was found enlangled with
Enteromorpha clathrata, growing on Ascophyllum nodosum.
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Fig 1. Rhizoclonium kochianum. A G2 3 filamenlds, drawn from living material, —
D: cells with prolongations. — E—F: cells stained with haemat. — A—C and E-—IF
= H00, 1 175

Anatomy. The cells in the grown-up bul not fertile threads were
9.5—18.5 n broad (cell walls 1.0—1.5 pu) and 1.5—3.5 limes as long

as their diameler (FFig. 1 A—~C). Judging by these measures my material
belongs to the species which most Swedish algologists have called Rh.
350} Rh. kochianum
is a synonym of Rh. implexum (Dillw.) Kg and also of Rh. kerneri

kochinnum Kg. According to Kosler (1955 p. 343

Stockm. (see also Hamel 1931 p. 22), just the species which was the
subject ol the above-mentioned report of Wille.

The filamenls had no rhizoidal branchlets of the usual type. bul on
very few occasions prolongations [rom cells. situated under dead or
damaged cells, were observed (Ifig. 1 D).

The chromatophore is a parietal, eylindrical nelwork and the num-
ber of pyrenoids varies from [ in small cells lo about 7. The cells have
I—4 nuclei (Fig. 1 £ F).

Reproduction was mosltly studied on material. taken into culture during
the autumn. In a population. collected al Kristineberg in August 1955,
there were at the end of September many fertile threads with their
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Iig. 2. Rhizocloninm kochianum. A: isogametes, -—— B:a copulating pair. — G zyvgote,
20 hours old, — D: zoospores. — E: germinating zoospores. 2 days old. — F—G:
development of the zoospores. — A—D %750, E—F <500, G ~<250.

typical. swollen cells (efr. Fig. 3 ). Almost all the cells of a filamentl
finally grew into sporangia with 4-cilinte zoospores which forced their
way oul through an aperture a little above the middle of the sporangium,
The zoospores swarmed out in the afternoon al 16 20 o'clock (clr
Cladophora sericea, Bliding 1936 p. 533). The swarmers (Fig. 2 D)
principally have the structure, common in the family Cladophoraceae.
Just when they have swarmed oul. they have a length of 12,5 16.8 p,
mean lenglh 143 w, and a breadth of 4.3—6.6 p, mean breadth 5.8 .
The 4 cilin are proportionally shorl, about 11—12 u. the eye-spol is
placed at the very front of the well developed chromatophore which
has 1—3 pyrenoids.

Zoospores [rom cells of the same thread were isolated on slides.

where they directly germinaled and grew up to new plants (Fig, 2
E—G). During the wintermonths the growth of this new generation was
rather slow. Zoospores, germinaling on the 29th of September, were not
fertile threads unltil 7th —25th of December. Their eells then contained
a great number of 2-ciliate swarmers (Fig. 2 A). As in Cladophora the
sexual swarmers are isogametes with proportionally long cilia. eve-
spot. relatively small chromatophore and often indistinet pyrenoid. The
length of the gameles was 9.1-—10.5 u and the breadth 4.0—5.1 w. They
had pronounced posilive phololaxis. but the copulating pairs (Fig. 2 B)
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Fig. 3 Rhizoclonium repariam. A—B: filaments. C: rhizoidal branchlets, —

D asogameles and a copulating paiv. — L zoosporangia with some zoospores lefl

— I germinaling zoospores. 4 days old. — G: voung thread. 16 davs old. from a
zoospore. — A—B X500, C <175, D—F » 750, ¢ x500.

instantly became negative. swimming o the darkest point of the water-
drop. in which the copulation between —- and —-gametes had taken
place.

The zvgotes (Fig. 2 C) germinated directlv and grew up to a new
generalion, bul during that dark winterperiod [ failed in my attempt
to make the plants develop into fertility.

2. Rhizoclonium riparium (Roth) Hary.

This investigation was essentially performed on a material {rom the
Baltie Sea (al Guemala in Blekinge) and was laler checked on living
algae from North-Wales (Anglesey, Rhosneigr). Out of lhe drawings
Fig. 3 B, G and two gametes in D represenl malerial of the last-men-
tioned locality.
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Anatomy. — The cells (Fig. 3 A—B) had a breadlh of 17 27 w, mostly
about 21 w. and the measure length: breadth varied from 1.1--4.2. The
number of pyrenoids was 3—15, mostly 5 8.

The Swedish as well as the Welsh material had rhizoidal branchlets

with 1—5 cells and the top of the ultimate cell tapering and colourless
|Fig. 3 C).
Reproduction. — The malerial, collected in the Baltic in July 1951 was
fertile in August and most of it consisted of threads with 4-ciliate
swarmers (Fig. 3 I2). These zoospores had a length of 14.1- 18.0 p and
grew on slides direcily into a new generation (Fig. 3 F'—G). The first
fertile filaments of this new generation were only about 1 month old
26.8 -24.9).

The material collected in Wales in July 1953 was fertile at the end
of September and had 4-ciliale swarmers, but the new generation from
these zoospores needed about 4 wintermonths to be fertile (January
1954).

The reproduction hodies of the cultured generation were isogameles
(Fig. 3 D) wilh a length ol 11.5
of Rhizoclonium Lkochianum. The copulation of the isogametes and the
development of the zygotes took place as in Rh. kochianum.

13.2 u. distinctly longer than those

Summary

As it seemed unlikely that the reports in the literature concerning the reproduction
hodies in Rhizocloninm were pertinent or had general validily, the author has
cultured during some years two species, Rh. kochianum Kg==Rh. implervmm (Dillw.)
Kg sensu Koster and Rh. riparium (Roth} Harv.

It appeared that both species had a sexual generation (gametophyte) wilh 2-ciliate
isogametes and an asexual generalion |(sporophyte| with 4-ciliate zoospores,

The isogametes of the first species were 9.1—10.5 u long and those of Rh. ripo-
rinm were 11.5—13.2 w: the zoospores had a length of 125—16.8 w and 14.1—18.0 u

respectively.
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Smirre uppsatser och meddelanden

Dikotomi hos Equisetum arvense och Equisetum silvaticum

Dikotomi eller galfelgrening, doves. forgrening 1 tva eller flera lika stora
grenar, ar kind fran ett stort antal ormbunksarter. Man kan finna alla over-
gangar fran atl endast bladspetsen cller nagot enstaka segment visar antvdan
till forgrenming Gl att hela bladskivan ar delad ianda till bhasen eller att blad-
skivan och de flesta segmenten aro upprepat delade, s.k. eristata-former |jtr
Svlven 1956, sid. 76 och tig. 2). Hos Equisetum ar dikotomi betvdligt sall
svntare men kand fran flertalet arter. Saval assimilationsskotten som de ferlila
forekomma dikotom! forgrenade (sallan med mer in tva grenar}. Forgrenings-
punkten hgger oftast nagon eller nagra centimeter frin skottspetsen. 1 sall-
synta fall kan skottet vara delat nastan till basen. Dikotomt torgrenade former
av pleridofyter ha beskrivits under flera olika namn. Dessa formers systema
fiska varde torde vara obetyvdhigl.

Ar 1922 fann jag i Malsrvd, Toarps sn. Vistergotland, en steril Fequisetum
sileaticum, som var nastan fullstindigt delad. Endast de fyvra nedersta lederna
voro odelade, och fran en gemensam slida utvaxte tva lika stora. val utvecklade
grenar (Fig. 1), Jag har inte kunnal finna nagra liknande Equisetum-former
1 vara offentliga herbarier. Ej heller omnamner H. V. Rosendahl nagra ik
nande. Han (Rosendahl 1917, sid. 10) upptar Equisetum sdvaticum . multi-
furcatum J. Sehmidt. - Stjalk mycket korl, 1 spelsen uppdelad i intill 15 stjalk-
liknande, jamnhoga grenar. Vastergotland: Toarps s:n. Malsryd vid Ekas (A, O.
Olson 19151.» I detta fall ar det troligen ¢) fraga om en verklig forgrening
av huvudstammen. Om en Eqnisetum avshites eller skadas pa annat sitt, kan
ur den oversta shidan uppvaxa kransgrenar. vilka ¢) brvta genom slidbasen
utan vixa rakt upp och ge intryck av ait stammen grenat sig 1 ett antal lika
grenar.

Fran Tysklund omnamnes flera fall av dikotoni hos steril Fquiselum
silpaticum. Milde (1853, sid. 877) fann i Karlsruhe Fq s sbei denen der
sterile Stengel mehr oder weniger tief 23 ringsum vollig ausgehildete
Theile der Lange nach gespaltet war.s Flera exempel anforas av Junge (1909,
sid. 159] daribland dven individ med »Stengel hinab bis zum untersten astlosen
Theile gegabell © Hos Equisetum arvense har iaklagits dikotomt forgrenade
sterila skoll. Forgreningarna striacka sig dven har olika langt, fran spetsen
till den nedersta grenlosa delen (Junge 1909, sid. 1821, Vanligen antraffas
endast nagol enstaka grenat exemplar bland de normalt utbildade, men de
kunna ibland forekomma talrikt. Ar 1858 fann Milde (1858, sid. 350] over
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g, 1 Eguisetum stloaticum L.
Vistergotland: Toarp. Malseyd,
27.5.1922. Leg. Folke Lundberg.
— Foto forf. i

50 gaffelgrenade exemplar av Egquisetum arvense i en polatisiker nira
Breslau.

Litteraturuppgifter om gaffelgrenade fertila Equisefa iro sparsamma. Milde
(1854, sid. 100) fann av Equisetum silvaticam »eine Menge Pflanzen, deren
Achren in 2 bis 5 Theile der Linge nach, mehr oder weniger lief, einige bis
auf den Grund, gespalten waren-. Junge (1909. sid. 1581 har tva uppgifter om
Equisetum silvaticum med - Sporangienstand mehr oder weniger (bis zum
Grunde) zweitheilig:. Dikolomi hos sporangieaxen av Equisefum arvense onm-
niimnes av Bruhin (1867, sid. 96) fran Osterrike och av Camus (1887, sid. 85)
frian Italien. Eft exemplar fran Kiel hade tva ax utgaende fran oversta slidan
(Junge 1909, sid. 182),

Den 28 4. 19566 insamlades viisler om Hjalmar Branlingsplatsen i Goteborg
elt exemplar av Equisetum arvense med galfelgrenat ax av min fru. Det iv
9,5 em hdgt och har fyvra slidor, axet fir 2 em langt delat till mitten. Den
semensamma delen har 6—7 sporofyllkransar och de bada grenarna, som iiro
niistan lika langa och parallella, 7—8 kransar runt om. — Den 8.5.1957 fann
hon pa samma plats ett annat Equisetum-exemplar med axel delat ndstan tll

hasen.
Forke LuNpreErG
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Polypodium vulgare L. var. suprasoriferum Wollaston

E. J. Lowe omuiimner en varietet av Polypodium vulgare, vilken bir sporgéom-
samlingar ej blott pa undersidan utan fven pd dversidan av bladen. Denna
varietet beskriver han pi foljande sitt: »Suprasoriferum, Wollaston, MS.!
(Fig. 35.) Found in 1861, near Woolbeding, Sussex, by Mr G. B. Wollaston.
The fronds are linear-lanceolate: the lobes denticulate and submarginate. (Sub
used in the sense of hardly or secarcely, analogous to submarginatum in
Scolopendrinm.) The lower lobes have a tendency to be aurieled. Suprasori-
ferous, as well as on the under side; the name being given by Mr. Wollaston
on account of the sori on the upper surface of the frond. The upper sori
marginal. A narrow-fronded and distinet variety.» (Lowe 1874, sid. 52). Denna
varietet behandlas diven av C. T. Druery (1910, sid. 186 och fig. 210 — Lowe's
fig. 35). Druery's beskrivning av var. suprasoriferum lyder: ssubdivisions
narrow and irregularly toothed, @ la marginatum; spore heaps often on the
upper surface al the edges, as well as on frond backs:. Marginatum beskriver
han: »the margins are irregulary broken up into pointed teeth, with a minute
marginal ridge al the backs. (Druery, sid. 182 och fig. 204, 212=Lowe’s
fig. 23 resp. 22). Var. suprasoriferum skulle alltsa skilja sig fran andra
Polypodium-former med oregelbundna primirsegment genom all sori sitta pa
segmentens kanter och dven {orskjulils éver till segmentens dversidor.

Moore (1859 Vol. 1, Plate LIl C} avbildar Polypodium vualgare var, sinuatum
(Willd.] och pa hans bild fro nagra sori kantstillda.

En liknande Polgpodinmform fiorevisades av Beauvisage (1906, sid. XXXIV)
vid Société Botaniques i Lyon sammantride den 12 juni 1906: ». . . deux
feuilles de Polypodium vulgare portant des sores non seulmenlt i la face
inférieure mais encore 4 la face superieure, on peut méme voir leur passage
d'une face a I'autre par de petites échanocrures des bords des pinnules»,

P. Junge (1909, sid. 122} omnimner frin Tvskland siaviil suprasoriferum
som (sid. 132) former med kantstillda sori.

1 MS=manuskript, brev,
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Iig. 1. Polypodium vuolgare var. suprasoriferam. Bohuslan: Bokeniis, Orrvik 18.8.

1939, Leg. Sture Nilsson. Till viinster dversida med dvervandrade sori. 11l hoger

undersida. — Foto T. Nitzelius.

Former, som kunna riknas till var. suprasoriferim, ha insamlals i Sverige
och Norge. | vara storre botaniska museer i Goteborg (G), Lund (L), Stock-
holm {8} och Uppsala (U] finnas foljande:

Skine: Snogerdd 9.8.1910. Otto R. Holmberg (1., 5§, U}. Hov. Perstorp i en
ckhacke 7.8.1927. Bertil Lindquist (L.

Blekinge: Nittraby juli 1901. Bror Holmberg (G, S). Endast nagra i sori pa
oversidan.

Bohuslin: Bokends. Orrvik 18.8.1939. Sture Nilsson (G). Fig. 1.

Viistmanland: Kila, Satrabrunn juli 1916. H. V. Rosendahl (S).

Uppland: Oregrund 15.8.1926. Carl Pleijel (S}. Nagra fa sori pa oversidan,

Norge: S. Bergenshus, Lervik 8.8.1917. H. V. Rosendahl (§}.
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Var. suprasoriferum och andra. tex. var. marginalum. med ojiimna segment-
kanler karakteriseras av att bladskivan av nigon (geneliskt betingad) anledning
ej tillviixer normalt. Bladviivnaden mellan sekundiirnerverna hindras i utveck-
lingen, vilket har till (8ljd, att segmenten bli smalare och forsedda med
oregelbundna inbuktningar. Dessa inbuktningar kunna bli si djupa, att de
ni in L de framatriktade tertifirnerverna. vilka biira sori, Terlilirnerverna
komma di aft sluta i eller niira bladkanten. Sori utvecklas dirigenom i eller
myckel niira bladkanten i stillet fér mitt emellan primiirnerven och blad-
kanten och kunna delvis forskjutas till bladets dversida,

Man kan friga sig, om detta forhallande ir dcftligt betingal eller om det
endast fir tillfalliga modifikationer. Att en irftlig disposition foreligger, torde
vara sikert. Men kunna dven andra faklorer inverka? Ar 1955 fann jag j
Guddehjilm, Ytterby socken i Bohuslin elt bestand av denna form. Bestindet
{en klon) var mycket typiskt suprasoriferum. Primirsegmentens kanter voro
ojimna, mijligen med undantag fér de basala sterila segmenten. och mianga
sori voro synliga pa dversidan. En del voro niitl och jiimnt synliga, men
manga sulto till hiilften pa dversidan. Nagra fa hade niistan helt vandrat over
(Fig. 21. 13 blad insamlades 17.9.1955. och de voro sinsemellan mycket lika.
Antalet frin dversidan synliga sori varierade fran 28 till 100. Medeltalet var 61.
FFjoliarshladen funnos emellertid kvar, och de voro normala. Bladkanterna voro
i stort selt jimna. och jag kunde ej finna nagra med kantstillda eller pa
oversidan synliga sori. Ar 1956 bestkle jag dter platsen, och da voro bladen
av samma utseende som ar 1955, Antalet pi Oversidan synliga sori var dock
nagol mindre. Det dir alltsa icke endast dirftliga anlag, som bestimmer ut-
formmningen. De ytire forhillanden ha tydligen stor belydelse. Delta stimmer
iiven med det forhiallandet, att man i naturen kan finna former med endast
nigra fa sori synliga frin 6versidan (se ovan),

Ovanstiende giller Polgpodinm vnlgare, men diven andra ormbunkar kunna
forekomma med liknande former. Detta fr i synnerhet fallet med Scolo-
pendrinm vulgare. Moore (1859, Vol, I1. sid. 135) skriver hitrom: ». . . although
the fructification of Seolopendrium is normally dorsal. as the rest of the
Polypodiaceae, a very curious deviation from Ihis law, occurs in several of
the varieties of the common Hart's Tongue Fern. the sori being produced on
the upper as well as the lower surface. and somelimes abundantly so. This
oceasionally happens from the elongation of the normally placed sorus of the
underside, which extends to the margin and returns on the upper side when
the sori happen to be placed opposite lo the marginal crenatures. But it also
frequently happens thal the sori are placed on the upper side distinetly within
the margin, and where there are no corresponding sori beneath. Those varielies
which have the margin crenated or lobed, seem moslt liable to assume this
abnormal suprasoriferous condition». Under namn av Seolopendrium vulgare
ar. fissile beskriver Lowe (1865, sid. 84) en form frin Castle Howard med
sori dven ph bladens dversida: »A dwarf Fern, and a very irregular-edged
variety, with a beautifully cut margin. Sori small; sometimes supra-soriferous».
Frin Frankrike noterar Boullu (1895, sid. 571: »Scolopendrinm a fronde munie
de sores sur les deux facess. Som vtterligare exempel kan anféras en form
av Athyrinm filiz-femina, insamlad av H. C. Hart nira Dunfanaghy och av
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Somaws.
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Iig. 2. Polypodium vulgare var. suprasoriferam. Bohuslan: Ytterby. Guddehjilm.
17.9.1955. Segment fran undersidan, med nerver och sori (kontureri, Sori pa dver-
sidun punkterade. Porf. del A, Basall slerill segment. 3. Niistan normalt
lertilt segment. — G, Segment med kantstallda oeh tva delvis fill dversidan for-

skjutna sorr. — Do Segment med tva Gl storre delen pd Oversidan beliigna sori,

honom (Hart 1880, sid. 336) beskriven pa foljande sitt: [t bore spores upon
the upper as well as the lower surface of the pinnules, frequently upon both
faces of the same pinnule, while the fronds were remarkably dissected

Flera exempel skulle kunna anféras, men dessa ma vara tillriickliga. Det
framgar. atl kanstillda och pd dversidan placerade sori i allminhet fore-
komma hos individ med ojimna eller inskurna bladkanter samt alt sori alltid
aven forekomma pa undersidan. Dessutom kan man ofta iakUaga sori, som
endast delvis vandrat dver fran undersidan Gill dversidan,
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Om de ovan namnda ormbunkarna firo konstanta, eller om de 1 likhel med
Polypodium f[ran Guddehjilm variera fran ar till ar, ir ovisst.

Kungiilv april 1957, .
FOLEE LUNDRERG
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En spontan Rubus chamaemorus - hybrid, den firsta pa
den skandinaviska halvon

Vid genomgang av Botaniska Notiser for litteratur om nordliga Rubus-arler
kom undertecknad pa en artikel om en flikbladig Rubus chamaemorus-typ,
funnen i Storlien, Jimtland, och beskriven av Gunnar Nilsson ar 1925, Enligt
vad han kunde finna vid jimforelser med olika herbariematerial, var denna
typ en chamaemorus trots sina flikiga blad (1}.

Undertecknad blev intresserad av viixten, och vid besok i Storlien den
22/6 1952 hittade jag efter mycket letande den tidigare, omsorgstullt beskrivna
viixtlokalen, Plantorna var ej uppkomna ur mossan; diir fanns blott smi skolt
och hopvecklade blad nere i densamma. Det hela lvektes, siasom  tidigare
ocksi meddelats. rira sig om en enda klon. Delplantor medtogs, och pid dessa
inkttogs endast honblommor med myecket sma. rundade, vita kronblad.

Fixeringar gjordes. och det somatiska kromosomtalet konstaterades vara 35,
vilket pekar pa. att det formodade hjortronet maste vara en hybrid, troligen
mellan R, chamaemorus (2n=56) och R. idaeus (2n- 14] eller vice versa.
Detta anlagande grundar sig pa det faktum, att den senare arten vixte alldeles
i niirheten, liksom {.0. fiven R. savatilis (2n=28). Pa sumpmark 100 m lingre
ner i dalen blommade hjortronen for fullt vid milt hesik. R. arclicus, vars
somaliska kromosomtal ocksa dr 14, forekommer, savitl jag vet, inte i denna
del av Jamtland, varfor det ej @r troligl, att den arten ingar i niimnda hybrid.
Bide R. arcticus och R. chamaemorus fordrar dessulom fuktig viixtplats
itminstone under forsommaren, di diiremot R. idaeus lrivs pa torr sadan.
Hybridens viixiplals var sfiregen —- elt klippblock, tickt med nagon mylla
saml mossa.

Enligt den kiinde Rubus-forskaren, professor A. Vaarama. som brevledes sett
vidstiende foto av hybriden. kan den dock vara en R. arcticus X chamaemorus
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Fig. 1. Fig, 2.

Fig. 1. The above spontaneous Rubus chamaemorus - hvbrid with 2n- 35 is the first
one, found in the Scandinavian peninsula. It is probably R. chamaemorus <
idaews, but il could also be R, chamaemorus x arcticus.

The hybrid was carlier described as R. chamacmorus L. forma (1),

Fig. 2. 2n=35, <3000,

cller vice versa, da frianvaron av R, arcticus i nejden inte absolut utesluter en
arcticus-hybrid. an skriver ocksia: »Den dr verkligen en raritet bland spontana
hybrider och den foOrsta firekomsten pa den skandinaviska halvons. (4)

Tidigare har silunda inga hjortronhybrider rapporterats frin viart land.
Déiremot har en dvlik. R. chamaemorus > saratilis beskrivils ar 1925 av W.
Tranzschel (3). Han hade funnit den i Ingermanland vid floden Dranischni-
kowskij ar 1915, och han omniimnde fven. att en hybrid, R. chamaemorus
arcticus, setts i Gouv. Novgorod och beskrivits i en rysk artikel 1896.

Sjilv har jag gjort hundratals korsningar mellan R. arcticus och R. chamae-
morus, men resullatet har blott blivit nagra fa fron, vilka tyviire aldrig grotl.

Vid New IHampshires forsdksstation i U.5.A. har man emellerlid bevisat, all
iven R. chamaemorus och R. idaens liler korsa sig med varandra: pentaploida
plantor har nimligen diir uppstalt i avkomman [2).

Ojebyn i mars 1957, GUNNY LARSSON
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Tall med grangren

Varen 1956 fick jag uppgilt om en mirklig tall. som uppgavs ha en vil ut
vecklad grangren. Min sagesman och jag gjorde ett besdk pa platsen, och jag
tog trots dunklet nedanstinde foto av del forvinande fenomenet. Av bilden
torde tydligt framga, att stammen tillhér en tall och att grenen fir en grans,
Pa en hojd over markytan av 170 cm ansiitter en horisontelll vixande gran-
gren, som fir 185 em ling (Fig. 1}. Vid basen har tallen en omkrets av 78 em
och vid grenens ansittning miter den 56 cm. Grangrenen birjar med en an-
sviillning, som dr i det narmaste cirkelrund — dess diameler dir 21 em. An-
sviilllningens hojd fir 12 em. Grenen skjuter inte ut frin sockelns cenfrum utan
nagot asymmetriskt bildande sekant till stammens genomskiirningsyla. Nir
grenen limnar den kupolformiga sockeln, iir dess omkrets 18 cm. Det ma till-
lAggas. att grinsen mellan tall- och granbark ir mycket distinkt och att nagon
ssammanblandning» av de tva barkelementen icke [dorekommer.
Skogvaktare Elis Artvidsson i Hovmantorp kiinner personligen det hiir om-
talade omaka paret sedan minst ljugo ar. Nir han first siag det, var gran-
grenen helt liten, vilket vil talar mot @naturlig ympnings genom gnidning
mellan tallen och en néirstiende gran. Nagot minne av atl det di rorde sig om

Fig. 1. Tall med grangren.
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ett litet trid har inte herr A. vilket i sin tur torde tola mot tanken pa aflt
grenen uppstatl ur ett i en barkspringa groende fro. Inget rvkie ar bekant om
atl nagon avsikligt skulle ha ympat in grenen. Ympleorin ar nog trots detia
den mest sannolika. Grangrenen besitter en egenhet dari att dess tva basala
sidogrenar iar bakitriktade (se bilden}.

Den egendomliga tallen finns att beskada ca en km norr om stora lands-
vagen Vixjo—KRalmar vid en skogsvag, som fran den forra tar av mot norr
strax oster om ostra nedfarten Lill Hoyvmanlorps samhalle.

CUrT MOSSBERG

1% NBolamiska Noliser 1957
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Olaus Bromelius: Chloris Gothica. — Facsimile-tryek ulg. av Axel Liljedahl
Goteborg 1956, Numrerad uppl.. skinnband kr. 90:
Att den sillsvnta och svaratkomliga boken Chloris Gothiea av Olaus Bromelius,
ursprungligen teyvekl 1694, pa initiativ ay framl, apotekare Axel Liljedahl blivit
tillgiinglig 1 en laesimile-upplaga, dr myckel viirdefullt med hiinsyn till dess
historiska virde. Olaus Bromelius, stadslikare i Goteborg, var en av de for-
linnéanska bolanisterna i Sverige; han avled 1707, samma fr som Linné foddes.
Hans bok Chloris Gothica erinrar nagol om 0O, Rudbecks Hortus Bolanicus av
1685 i uppstillning och nomenklatur, men under del att den senare i stor
utstriickning dgnar sig at tradgardsviixter, manga av Rudbeck nvinlirda, ir
Bromelius™ bok en forteckning over vilda viixter, forekommande i Goteborgs-
irakten, samt akerbruksviixter. Nomenklaturen ir ocksia fylligare, saviil den
latinska, som upplar manga citat [rin andra forfattare, vilket underlittar
identifieringen av viixterna, som fiven den svenska, Siarskilt for kinnedomen
onm ildre svenska namn har boken stort intresse. Manga av de upptagna nam-
nen fro ulan tvivel folknamn, ofta triiffande, ibland drastiska, sasom lejonfol
(Alehemilla). grodesallat (Potamogeton), koskilla (Anemone pulsalilla), kalve-
lortar  (Rubus caesius), pristepungar (Ranunculus ficaria), bondenejlikor
(Agrostemma githago), [Tugleniste (Dauncas carota). Andra dro mera att be-
trakta som skrivbordsprodukler, sisom de omslindliga: Det storre Karborre-
gris med Nadt omkring Hufwudet, Store Hunde Fioler med rundachlige Blad.

Aven for Kinnedomen om dldre tiders flora ir boken av viirde, dii den ger
en forteckning dver de vilda viixterna i ett begriinsat omrade. IFor manga arter
ges hiir de dldsta [Grekomstuppgifterna for Sverige, eller alminstone for Vist-
sverige. Bla. upplagas niigra arter, som numera dro mycket sillsynta cller
forsvunna i trakten, sasom Osmunda regalis och Lithospermum officinale,
Vidare fir man vela, atl en del av miinniskan i relativt sen tid inforda arter
pa denma tid forekommo i Giteborgstrakten, sasom Acorus calamus och Inula
helenium. Bland akerbruksviixterna ligger man mirke till Hordeum nodum,
himmelskorn eller skallost korn. Med himmelkorn betecknades tidigare en
Triticum-art, T'. dicoccum eller spelta, medan namnet hos Linné och senare
forfattare dverforts till en korntyp med 16st omslutande agnar, Bromelius av-
ser lydligen ocksi det senare; dven pa hans tid hade namnets ursprungliga
betydelse rikat i glomska, sedan de dlderdomliga vetearterna {érsvunnit i
odling.

Ocksi en hel del kryplogamer upptagas av Bromelius, blLa. en del svampar.
Dessa indelas i tre grupper, giftsvampar, omfattande de flesta arlerna, vidare
pi trid viixande svampar. samt dtliga eller mindre giftiga svampar, Till den
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senare gruppen riknas endast fva slag, dock inte kanlarcller och champinjoner
utan murklor och riskor. Murklorna voro tydligen i dldre tid viktiga matsvam-
par; de omtalas ju tex. ocksa flerestides 1 Linnés resor {»murklor sig man
plockas av bondtiserna, som voro bade skéna och storas).

[ ett bifogat litet hifte. som sammanstillis av Maja Kjellin, imnas biogra-
liska upplysningar om Olaus Bromelius, efter A. Liljedahis anleckningar, och
vidare dven nagra biografiska data om Liljedahl. Man skulle nog ha onskat
en mera utforlig kommentar, sirskilt i fraga om en del svartolkade viixtnamn.
Kanhiinda hade Liljedahl ocksa planerat en sidan men ej hunnit fullborda
arbetel.

Bromelius™ bok dir givetvis av speciellt viirde or Goleborgshotanisler men
fiven [or andra har den sitt intresse genom de bidrag den mnar till botanikens

iildre historia i Sverige,
ildre historia i Sverige IL. ILIELMQVIST

(. Huber-Pestalozzi: Das Phytoplankton des Siisswassers, Systematik und Bio-
logie I IV, — Schweizerbart’sche Verlagsbuchhandlung, Stuttgart.

For de forskare, som vid scklets borjan ville dgna sig it det just inledda och
tjusande studiet av sélvatlnens fvtoplankton, var det ett ritt besvirligt porl-
gingsfore, Dessa nya biotoper uppvisade massor av former och det giillde ait
urskilja 1 vad min de kunde sammanhiinga med vad som var kiinl fran vita
biotoper, varvid litleraturkiillorna maste sokas pa de mesl skilda hall, fven i
den zoologiska lilteraturen pa grund av fytoplanktonels helerogena innehall,
Nyva former beskrevos med stor flit men ofta ofullstindigt utredda. Paschers
Stisswasserflora, av vilken flera delar uthommo strax fore det forsta viirlds-
kriget betydde en utomordentlig hjilp i rittan tid och ha i hig grad gyvnnat
forskningen, men numera iro dess delar ofullstindiga och omoderna (speciellt
klorofyeéer och krysofyeéer, desmidicerna ha dnnu icke utkommit): endast
velvokaler, bligronalger och diatoméer ha utkommit i starkt ulvidgade upp-
lagor.

Den taxonomiska forskningen av de plankliska algerna har sen dess i fyra
decennier fortsatt i viixande tempo churu e alltid med den noggrannhet och
exalkthet, som kriaves for alt ckologiska slutsatser skola kunna dragas vid
jimforelser av olika forskares resultat. Det dir dirfor en lika tacknimlig som
omfattande uppgift, som den schweiziske fytoplanktonforskaren Goltfried
Huber-Pestalozzi patog sig i och med utgivandel av del 1 av ovannimnda
arbete ar 1938, redan 1941- 42 f6ljda av del I1.

Stort upplagda verk med blott en férfattare dro utsatta for risken att bli
oavslutade och limnologerna fragade sig under krigels allt mer omfattande
brand, om resterande delar skulle se dagen; sarskill kanske var man orolig
for de kvalitativt si viktiga klorofveéerna och desmidiéerna. Ar 1950 ulkom
emellertid del IIT och 1955 den digra del 1V, Detta ar meddelade forliggaren
undert.. alt den da 77-arige torf. i del nirmaste slutfért manuskriptet till del V,
vilken nu torde vara sikerstilld. Aven om en projekterad supplementdel ej
skulle bringas Hll utférande. har forf. skapat en bibel {6r alla fytoplanktologer
och al sig sjilv ett monumentum aere perennius,

k1

Del T behandlar planklonbegreppet. sviiviformagan och formtyvperna, fyto-
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planktonetls ursprung, allmiinna sammansittning, evklomorfos, migration och
utbredning, sjotvper i anslutning till planktonassocialioner, skiktning m.m. pa
de [orsta 122 sidorna. Direfter foljer en laxonomisk del om evanofyeéer samt
mera framtridande bakterier och svampar pa 225 sidor med 66 planscher,
upptagande 285 nummer av figurer, vardera i regel med flera (upp till 15)
bilder. Pris 64 DM.

Del II: 1 behandlar krysofveéer, firglisa flagellater och heterokonter pi
350 sidor och 107 plancher med talrika bilder, sammanfattade i 443 figurer.
Pris 82 DM.

Del [1: 2 behandlar diatoméerna oeh ar Lill viisentlig del forfattad av Fr. Hu-
stedl, som idven star for ett storl antal nya former och flertalet bilder. ktl
kapitel om kiselsyrans kretslopp ingiar dven. Denna del omfatiar 175 sidor med
202 figurer pa 71 planseher. Pris 49 DM,

Del [11 behandlar kryptofyeéer. kloromonader och peridinéer (Dinophyceae)
pa 310 sidor och 350 figurer (1415 detaljbilder}. Pris 68 DM,

Del IV behandlar euglenofveéerna pi 564 sidor och 1265 figurer. De 114
planscherna fro hir sammanfiorda till slutet av volymen. Farf. har i denna
del utvidgat sitt omrade vida utéver de egentliga plankterna och dsladkommit
en tacknimlig sammanfattning av alla funna arter, tex. 233 arter av Trachelo-
monas!

Varje volym ér forsedd med ratt uiforligt sakregister, delarna 1 IIl iven
med auktorregister. De cilerade auktorsnamnen ha i regel blott det avsedda
arbetets artal bifogat, detta med tanke pi den sammanfattande litteraturfor-
teckningen i supplementbandet. 1 del 1V har for siikerhets skull denna anord-
ning frangitts. sa att bandet innehiller lista pa citerad litteratur.

Under den mer én tvd decennier varande utarbetningen har den projekterade
omfatiningen viisentligl utikals dels pa grund av den alll mer intensifierade
forskningen, dels genom en vidgad uppfattning av fvtoplankton (ill att omfatta
icke-sessila alger dverhuvud, Hirigenom har sirskilt del 11T och 1V kommit
att bli en viirdefull handbok i de fiirgade flagellaternas, speciellt englenofycé-
ernas taxonomi och biologi, vilken férut saknats.

TForlagel, som specialiseral sig pa limnologisk litteratur, har givit verket en
synnerligen vederhéflig, klar och redig typografisk utstyrsel. Den relalivt be-
grinsade publik, som verkel kan parikna, har dock medfort, att prisliget,
cirka 500 kr, torde ivinga manga enskilda fykologer atl nddgas avsta frin
ett privat forviiry, De angivna priserna avse hiftade exemplar, maskinbundna
originalklothband kosta blott ¢. 3 DM mer, men med tanke pa den intensiva
anvindning, som banden bli utsatta for. torde det i lingden bli billigast och
trevligast att Lita inhindningen ske hiir.

IFor varje fylolimnolog dr verkel ell absolut oumbirligt hjilpmedel. De
hogre laxa presenteras med virdefulla Oversikter av morfologi och utveck-
lingshistoria, och bestimningen av formerna ledes genom noggranna bestim-
ningsnycklar fram till klara diagnoser och konfirmeras av det yiterst rika
illustrationsmaterialet: de besiffrade 2655 figurerna innehalla ungefir det tre-
dubbla antalet detaljbilder. Av stirsta viirde dro dven de uppgifter om ekologi
och korologi, som férf. hopbragt ur den lika omfattande som splittrade lit-
lerafuren.

Virdet av etll sadant hjilpmedel kan ej overskaitas: den dkade intensiteten

i
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mom den limnologiska forskningen maste till mycket stor del tillskrivas den
stimulans. som Huber-Pestalozzis verk utovat. Verket betecknar eit stordad.
skapat av intelligens, vetenskaplig noggrannhet och karlek till uppgiften, det
senare framgar ¢) minst av den omsbtindigheten, att forf. vid sidan av sin
girning sasom lakare (han ir med. savil som fil. dr.) haft energi och mojlig-
het att genomfora sin uppgift pa cfl sa glinsande sitf

Einar TEmING

Carolus N. Linnacus. Ortabok 1725, Ulgiven av Svenska Likaresallskapet till
Linnejubileet 1957 genom Telemak Fredbirj. Almqgvist & Wiksell, Stock-
holm (Pris 25 Kkronor).

Att Linnelitteraturen skulle berikas till 250-arsdagen av Linnés fodelse var
vantat. Men att det iven skulle komma ut ett forut icke publiceral arbete ay
Linné och dartill del forsta kinda av hans hand. var nog en dverraskning for
de flesta. Sa har emellertid skelt och detta bl glidje for alla Linnévanner.
Det ror sig om en anteckningsbok. som Linné¢ fort under sina skolar 1 Vaxjo.
Den ar daterad 1725, saledes nir Linné var 18 ar. Nagon titel har den inte,
men utgivaren kallar den for Ortabok. En litel som vil ticker innehallet. ty
detta star helt pa de gamla ortabockernas niva och dr rikt bemangl med
fabler. vidskepelse och overtro. Harlor kan dock icke Linné laslas, da si gott
som alltsammans ar citat, avskrifter. som skolynglingen Linnaeus gjort efter
en rad bocker. som mer eller mindre kan stamplas som ortabocker och som
han sjalv skaffal cller lanat av sina lirare. For honom representerade dessa
bocker hogsla visdom, vilken han med ungdomlig iver och kunskapstorst till-
agnade sig. IFor oss foretaller det underligt att denna frin antiken och medel-
liden harstammande ortabokslardom annu da var gangbar och att aven lirarna
salte sadana bocker i larjungarnas hander. Men det visar ocksa vilka stora
svarigheter och vilket motstand Linné maste ha motl, nir han insag ohall-
barheten 1 de gamla forestallningarna och bhorjade arbeta for en fornuftig och
pa sakhighet grundad likemedelslara.

Boken, som ar pa mer an 300 sidor. mnehaller omkring 170 vixter. namn
givna pa svenska och latin och atfoljda av de namnda citaten. som huvud-
sakligen berora vaxternas anvandning som lakemedel. Utgivaren har komplel-
terat detta med bilder over de olika vixterna. Det ar trasnitt hamtade fran
nagra av de bocker, som Linné avskrivil. I boken omtalas ocksa kaffe och te
och deras anviindbarhel 1 medicinen. It Kapitel har titeln varia och innehaller
vad som horer till Kikarens och apotekarens yvrken. Alllsammans ir Kommen-
terat 1 utforliga och sakrika noter. 1 forekommande fall har latinsk text over
satts Gl svenska. Nagra av anteckningsbokens sidor atergives 1 faksimile
De visa. alt ulgivaren maste ha nedlagt ett stort och talamodsprovande arbele
for att kunna tolka och afergiva boken. Iarfor ar man honom stor tack skyl-
dig. Liksom man ar tacksam mot Svenska Likaresillskapel, som mojliggjort
atl denna ortabok kommit ut. Den berikar pa ett myckel patagligt satt var
vetskap om skolynglingen Carolus Linnaeus och beriltar om den tid och den
miljé han vaxte upp i

ANEL TORIE
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Notiser

Ny professor. Till professor och forestandare fior avdelningen for marklira vid
Statens skogsforskningsinstitut har fran den 1 april 1957 utnimnts 1:e assistenten
vid institutet, docent €. O. Tamm.

Forskararvode. Laborator Albert Levan, Lund, har av Stalens nalurvelenskapliga
forskningsrad tilldelats ett forskararvode molsvarande professorslin for ett ar fran
den 1 juli 1957, under forutsittning att han erhiller tjanstledighet frin laboraturen.

Docentforordnande, Fil. dr O. lledberg har forordnats 1ill docent i systemalisk
botanik vid Uppsala universitet.

Hedersdoktorer. Med anledning av 250-arsminnet av Linnés fodelse har den 31 maj
1957 foljande bolaniska forskare promoverals till hedersdoklorer vid Uppsala uni-
versitets matematisk-naturvetenskuapliga fakultel: Dr H. H. Allan, Wellington, Nya
Zealand, dr J. Braun-Blanquet, Montpellier, med. lie. Harald Fries, Goleborg, pro-
fessor Roger Heim, Paris, dr Johannes Iversen, Charlotlenlund, professor [arald
Lindberg, Helsingfors, professor Roll Nordhagen, Oslo, dr J. Bamsbottom, London,
professor Johanna Westerdijk, Baarn, Till medicine hedersdoklorer promoverades
de kinda Linnéforskarna med. lic. Telemak Fredbirj och f.d. 1:e bibliotekarie A, H.
Uggla, och 1ill filosofie hedersdoktor i humanisliska fakulteten Linné-kinnaren
biskop E. Malmestrom. Vid Lantbrukshigskolan blev samtidigt till agronomie
hedersdoktorer promoverade professor J. Clausen. Stanford. U.S.A.. professor H. Ki-
hara, Yokohama, och professor G. Turesson, — Slutligen har professor J. A. Nann-
feldt, Uppsala, kreerats Hll hedersdoktor vid universitetet i Cacn, IPrankrike.

Doktorsdisputationer, [I'0ljande doktorsavhandlingar har ventilerals vid Uppsala
universitet: den 27/4 O, Hedberg: Afroalpine vascular plants, 18/5 O. Rune: Studier
over floran pa serpentinbergarter i norra Fennoskandien och nordéstra Nordamerika,
22/5 Maj-Britt Florin: Insjistudier i Mellansverige. 25/5 L. Holm: Etudes taxono-
miques sur les Pléosporacées. — Vid Lunds universitet forsvarade den 13/5 N. O.
Bosemark: Studies on accessory chromosomes in grasses. 18/5 H. Rufell: Studies on
the geotropism ol wheal roots och 20/5 A. Almestrand: Growth and metlabolism of
isolated cereal roots. Vid Stockholms higskola ventilerades den 20/5 D. v. Wett-
slein, Genetics and the submicroscopic cylology of plastids. — Vid Lantbrukshog-
skolan den 25/h S, Bingefors: Studics on breeding red clover for resistance to stem
nematodes.

Forskningsanslag., I"vsiografiska sédllskapet i Lund har vid samman-
Iriide den 13/3 utdelat ett anslag & 3.000 kr. till prof. G. Ehrensviird for inkép av etl
mikroskop, speciellt dignat for studier av mégelsvamparnas morfologi och utveckling.

|
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Vidare utdelades ur sillskapets Nilsson-Ehle-fond 2.000 kr. till prof, G, Ehrensyviird
for genetiskl-biokemiska arbeten riorande sliktet Penicillinm, 2.000 kr. 1l fil. kand.
S, Ellerstrom For undersikning av konkurrenstforhallandena hos olika kromosom-
raser av limotej i blandbestand, 800 kr. till fil. lie. 8. Frost (6r undersikning av
aceessoriska kromosomer hos Plantago serraria, 350 ke, till fil. mag, L. O. Hall for
bearbetning av japanskl vetematerial, 1.000 kr. till fil. kand. G. Holm f6r undersok-
ning av alleliférhdllandena hos klorofvlimutanter ayv korn, 2.300 kr. Lll fil. kand.
G. Ising or fortsatta undersokningar av heterozygotigradens roll {or heterosisfeno-
menet hos diploida och letraploida korntyper, 2.500 kr. till fil. lic. A. Lundqvist
for fortsall undersikning av inavelseffekter hos rag. 2.300 kr. il fil. kand. 5. Malm-
born f6r evolutionsgenetiska undersékningar dver diploida kornsorter med sirskild
hiinsyn till cellstorleken och diray beroende egenskaper. 1.800 kr, till doc, N. Nybom
for eytogeneliska arbeten inom sliktet Rubus, 2300 kr. till fil. kand, 1. Vighasson
fir fortsatta undersikningar angéiende luxurierande solrosors upplkomst. SLil-
telsen Lars Hiertas minne har vid sitt ord. varsammantriide utdelat bl
foljande anslag: Till fil. lic. Kerstin Gezelius, Uppsala, 700 kr. for bildmaterial till
uppsatsen: »Morphology and fine structure of the slime mold Dictyostelium diseoi-
deum>, till fil. dr B. Halden. Stockholm, 800 kr. for geologisk-viixtekologisk under-
siikning av Vickelberget i Dalarna, till doe. T. Norlindh. Lund, 1.460 kr. fér embryo-
logiska och cytologiska undersokningar av vissa arter inom Calendula-gruppen.
Vidare har frdn Hierta-Retzius stipendiefond utdelats 1,700 kr. Lill
docenterna O, Gelin och L. Ehrenberg 6r undersikning av genbetingad variation
i stralningskinsligheten hos frt, 3.000 kr. tll fil. lic. B. Peltersson for firdigstal-
lande ay en avhandling om valda problem i gollindsk vegetation och flora samt
1.000 kr. till lektor S. Ronnersteand for en undersikning av ridalgernas oxidas-
system. — Statens naturvetenskapliga forskningsrid har den
3 april 1957 offentliggjort, att foljande anslag uldelats for bolanisk forskning: Till
doe. Irma  Andersson-Kotté 4.968 kr, {dér geneliskl-kemiska undersékningar av
aminosyrebildningen i normalstam och mutanter av Neurospora. till lektor C. Bli-
ding 5800 kr. for undersokning av anatomi, fortplantning och livseykel inom slik-
tena Enteromorpha, Cladophora m.fl. samt fér ularbetande av en monograli dver
Enteromorpha, till doc. 1. Ekdahl 7.800 kr. fér studier 6ver rot- och rothérstillvix-
ten hos nigra kulturvaxter, till prof. H. Erdiman 17420 ke, f6r fortsatta studier
dver barrtriidens kemiska bestindsdelar och deras taxonomiska betydelse, till labo-
rator G, Fabhraeus 9360 ke {or undersdkning av oxidaser hos svampar, till fil. lic.
AL Gustavsson 2,286 kr. [or undersdkningar av oosporer och myeelium hos arter ay
sliiktel Peronospora, till doe. H. Runemark 5800 kr. for detaljinventering av floran
pid Cycladerna, till ITaborator G. Samuelsson 7.000 kr. for isolering och konstitutions-
bestimning av peptider i Viscum album, till prof. H. Weimarck 3.048 kr. for cyto-
fogiska undersikningar, till prof. E. Akerberg och doc. A. Hagherg 10.000 kr. for
undersdkning av fotosyntesen hos viixtmalerial av varierande genelisk konstitution.
— Frian Lingmanska kulturfonden har utdelats 1.500 kr. till lektor
V. Gillner f6r illustrationer och tabeller till en avhandling »Strandingsvegetation vid
Sveriges viistkusts, 1.500 kr. till fil. lic. B, Pellersson {or illustrationer till en doktors-
avhandling dver valda problem i Gollands (lora och vegetation samt 2000 kr. till
Skaraborgs lins naturskyddsforening (Gr en vetenskaplig beskrivning av lanets
naturreserval jimte historik over foreningens verksamhet.
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Ett erbjudande att firviirva underlagskartor fisr biologiskt inventeringsarbete. Pi
initiativ. av Riksmuseel och Stockholms Hiogskola har AB Karlografisha institutet
framstillt en underlagskarta over Sverige, specielll limpad for inprickning av vixi-
och djurfynd. Kartan dr gjord i skalan 1:2 miljoner (1 em 2 mil). Kustkonturer
och vikligare vallendrag tryckas i svarl, medan de finare karldetaljer som skola
medge fyndens exakla inprickning framtriida i blatt, Nir en fyndkarta skall reprodu-
ceras hortfiltreras bldlrycket vid klicheringen, si att endast kartans huvuddrag
komma att framirida, Den publicerade bilden bliv diarigenom synnerligen over-
skadlig.

Fir att gora del mojligt for savil fackmiin som amatirer, sysselsatta med arbelen
av inventeringsnatur, atl till lagt pris anskaffa en dylik forstklassig underlagskarta,
har Statens naturvetenskapliga forskningsrid bekostat hela grundarbelel med rit-
ning. klichering och uppsiittning av kartan. Den kan dirigenom erhallas [or endast
25 dre per exemplar {omfattande tva hiilfter. sodra och norra Sverige. vardera i
storlek ea 3245 em; halvorna siljas ef separat] forutsatt att bestillningen gires
i samband med fdrestdende tryekning samt omfatlar jaimna hundratal exemplar.
For mindre bestilllningar Dlir priset ndgol higre,

Bestiillningar maste vara kartredaktir Olof Hedbom. AB Kartografiska institutet.
Vasagatan 16, Stockholm C. tillbanda senast den 31 juli 1957, Kartredaktor Hedbom
star ocksa till tjiinst med vidare upplysningar (Gr den som sd Onskar.

UNIV, BIBLIOTEKET
am M 108 Y




