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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 

(Meddelanden Iran Lunds Bolaniska Museum Nr 116] 

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

When in 1913 1 described I), montana as a new species I had only 
one single complete specimen ol it at my disposal. This had been col
lected at an altitude of 2300 metres on Seven Weeks 1'oorl Ml. in the 
Laingsburg district of (".ape Province. 

However, during the last len years I have on several occasions re
ceived as loan or gift material of Dimorphotheca which belongs lo the 
form series of D. montana. Most valuable are those collections of the 
species which 1 have received from the Bolus Herbarium of the Uni
versity of Cape Town. When studying this material, particularly Miss 
E. Esterhuysen's excellent collections. I have observed that I), 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 I he wings are not 
always enlire but may be more or less lobaled or divided. 

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

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

1 beg lo 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. I also wish lo thank Mrs. 
Elsa Nordström for drawings of achenes of the species. When quoting 
specimens. I have indicated in brackets the herbarium in which they 
are to be found. The following herbarium abbreviations are given: 
BOL = Bolus Herbarium. Cape Town, LD=Botanical Museum and Her
barium of Lund. 

Morphology and Variation 

Dimorphotheca montana has been characterized by me (Xorlindh 1943, 
p. 74), int. alia as a perennial herb with entire leaves, golden-yellow 
ray florets and 3-winged ray achenes. The material of D. montana now 
to hand shows lhal the nomenclatural type is quite extreme as regards 
the shape of the haves. Forms having onlj entire leaves seem in fact 
to be less common. 

D. montana occurs always as a perennial herb with a well developed. 
+ strongly lignilied rhizome which sometimes may be so exceedingly 
branched lhal the plant forms mats. AI Ihe apices of the rhizome 
branches and a lew cm:s below il, Ihe rhizome is provided with hard, 
tightly-packed remnants ol leaf sheaths, from which the lower pari of 
the tough midrib ollen 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 about one milli
metre thick. 

The stems are erect or ascendent, 1 3.5 dm high and unbranrhed. 
bearing a single head. Usually a rhizome sends out only a few fertile 
slems or sometimes only a single one. As the species is very beautiful 
in flowering stage il is easily explicable that most botanists have 
selected flowering slems and have neglected lo lake fruiting stems, il is 
mainly thanks to Miss Eslerhuvsen"s care in collection I have succeeded 
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1 î  I Dlmorphotheca montana var, uenustu T. Norl. — Type of the variety: 
Esterhuyscn ti IIS40 in herb. Bolus. / 0 .1 . 
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in obi,lining a few perfectly complete specimens willi well-developed 
fruits. 

The sliape of Hie leaves varies usually in one and (he same specimen. 
The lower ones are obovate- spatulate — (lincar-joblanccolate, the upper 
ones linear or oblanceolate. In each specimen there are often both entire, 
sparsely dentate and sinuate-dentate leaves. More rarely, all the leaves 
are entire as in the type .specimen. 

The colour of the ray florets is often difficult to judge when it is a 
matter of herbarium specimens of D. montana. \n more newly collected 
and carefully dried specimens the colour of the flowers may be well 
preserved, in others the original colour has laded entirely or partly. 
Fortunately there is a statement of the colour of the flower on the label 
of most collections of I), montana. Only in a tew 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 1). montana sens. sir. I assign that biolype group, 
the rays florets of which are predominantly yellow in colour, for in
stance pure yellow, bright yellow, orange-yellow. 

Besides this D. montana comprises biolype groups. I be rays of which 
are pink, purple, partly violet, partly while, etc. For further informa
tion about the colour of the flowers I refer the reader to the discussion 
under the main species and the varieties. 

The ray acbenes in the type specimen ol I), montana are rather 
broadly .'{-winged, the margins of the wings being entire iNorlindh 
194.'!. p. 67, Fig. 4 j ) . In var. amoena which usually has pink flowers 
I he acbenes, see Fig. 2 a—b. agree excellently with those in the yellow-
flowered main species. As an interesting comparison I may here point 
out. that .Twinged acbenes of a similar type also occur in some Osteo-
.1 per mum species, int. alia in sect. Trialata iNorlindh 1943, p. 194). 
However, in this case it is only a mailer of a parallel development of 
the acbenes. Concerning most of the other characteristics I will not say 
that Dimorphotheca montana shows any closer connection with the 
species in that section of Osteospermum. 

The wings of the ray achenes are not always entire as in the main 
species and in the above-mentioned variety bnl there are examples 
showing that the wings may be irregularly erenale or sinuate or divided 
into secondary wings isee var. vemisfa, p. 14(5, Fig. 2 c). This division 
of the three wings into lobes or winglets is not a secondary phenomenon 
but il appears in an early stage of development, viz. already in the 
ovaries during the flowering. Thus, this is not a case of a parallel with 
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Osteospermum spinescens Thunb.. in which the wings of Ihe achenes 
remain entire until the achenes are ripe. Then usually expansion takes 
place together with burstings in the cellular tissue of Ihe wings, these 
being more or less deeply transversely lacerated in a varying number 
of laciniae (Norlindh 1943. p. 229. Fig. 22 d et p. 232). 

When studying the material of bimorphotheca montana now avail
able 1 have come to the conclusion that the species comprises three 
more characteristic hiotype groups, which 1 designate I), montana sens, 
str.. 1). montana var. amoena and Ü. montana var. veausta. 

Dimorphotheca montana T. Noil. sens. str. 

T Norlindb, Studies in tin- Calenduleae I, 1013, p. 73. 
Icon.: T. Norlindh, I.e. p. 07, Fig. 4j. K. 
T y p u s s p e c i e i : Andreae n. 1193 in Herb. Nat.. Pretoria. 

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

As a complement to the original description, it ought to be specially 
emphasized that the main species also comprises forms with dentale 
and sinuate-dentate leaves, that it has a rhizome of Ihe kind which has 
been exhaustively described at the beginning of this chapter and thai 
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. Noil. — Var. nova 

A t y p o d i f f e r t : ligulis florum radii non flavis-—aurantiacis sed 
supra roscis vel pallide roseis vcl inlerdum albis. sulilus roseis vol 
violaceo-roseis vel purpureis. 

I ron. : Fig. nosirae 2a—h, 3. 
T y p u s v a r i e t a l ! s: Esterhuysen n. 22210 in herb. Bolus 
(. a p e I1 ro \ . : T u 1 b a g h: In clivis sa\osis montis Winterhoeksberg Tulbaghen-

sis, inter 4000 et 5000 ft. Bolus 1870. Mor. Nov.. n. 50S9 (BOL, probabililcr'i 
Ridge on I" slopes of Cr Winterhoek. In shade at fool of cliffs. 5500 0000 fl, 
Esterhuysen 1951. flor. 31 Dee., n. 19790 iBOL. LD1. 

W o r c e s t e r : Matroosberg, 7000 fl, Bolus, 1895. flor. Dec., n. 3950 (BOL). — 
Eod. loco, 7400 fl. Bolus. 1897. flor. 2 Jan., n. 4413 'BOL, probabiliterlj. — Hex 
River Mis, Buffelshoek Twins, gully, 5500 ft, Esterhuysen, 1942. frucl. 25 Dec., 
n. 8388 (BOL). - Waaihoek Mt . amongst rocks. 5500 II. Esterhuysen, 1942. flor. 
15 Dec. n. 8329 (BOL). — Keerom.sberg, cliff S. side, summit in shelter of rocks. 
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Fig. 2. a b Dimorphotheca montana var. ainoena T. Norl. a ray and (> disc achene 
(Esterhuysen n. 22210 in herb. Lund.). — <•—d I), montana var. vcnusta T. Xorl. 
c ray and <l disc achene (Esterhuysen n. 11310 in herb, Bolus.). — X5. (Mrs. H. Xord-

slröm delin.I 

5000 6600 II. Esterhuysen, 1943. flor. 8 Nov.. n. 9263 (BOL). — YVauilioek i'k. 
Amongst rocks near summit, 0400 ft, Esterhuysen, 1950, llor. 25 D e c n. 18221 
i BOT., I.I)!. — Hex River Mts. Fonleinljiesberg—Sentinel. Ledges, usually on S. side, 
5500 ft, Esterhuysen, flor. et fruct. 1 Nov. 1033, n. 22210 (BOT-, l.Di. 

P r i n c e A I l> e r I: Swartberg Pass, Slokoe, 1942, flor. Dec, n. 8768 (BOL). -
Swarlberg Pass area, Slokoe, 1943, flor. Dee., n. 908(1 (HOL, probabiliter!). 

In Ihis variety the wings of Ihe ray achenes arc ent i re as in the m a i n 
species, ll differs from I). montan« sens. str. only in that the colour of 
the ray florets is not yellow or orange-yellow. 

Concerning Dimorphotheca Harvey (1865, pp. 117. 418) a t t a ched a 
great impor tance to the colour of the flowers and used it as the p r i m a r y 
cha rac te r in his examinat ion key. According to the colour h e divided 
the genus in the following two groups of species: A. Rays white , o r 
purple , or whi le above purple beneath, and I?. Rays yellow or o range . 
I too m a d e use of Ihe colour of the flowers when 1 worked out my key 
to Ihe species in Dimorphotheca (Norlindh 1943, pp. Li. I l i . However, 
in several cases it has proved that the impor tance of Ihe colour ought 
nol to be exaggerated as a taxonomical cha rac le r in Ihe t r ibe Calen-

duleae. 

W h e n it is a quest ion of Ü. montana Ihe colour of Ihe flowers, yellow 
and non-yellow, can only be used as a charac le r d is t inguishing varieties. 
As far as 1 k n o w the yellow-flowered main species and Ihe non-yel low-
flowered var. amoena agree with each o ther in all o ther cha rac te r s . Only 
if it were lo be shown by future investigations that they have different 
ch romosome n u m b e r s could there be a n y question of elevating t h e 
above-ment ioned variety to the rank of a species. 
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The colour of the ray florets in I), montana var. amoena is in some 
cases designaled only as pink. However, Ihe plant lahel gives some
times more detailed information about Ihe shade, e.g. rays pale pink 
above, deeper violet-pink beneath. As a rule Ihe under surlaces of the 
ray florets may he somewhat darker than the upper ones by a more or 
less strong admixture of violet to their pink or red colour. Concerning 
Ihe upper surfaces of the llorels Ihe colour-scale is pink- pale-pink— 
white. The extreme form, pure while above, is probably rare. It occurs 
int. alia in one specimen of Miss Esterhuvsens collection n. 22210 from 
Hex River Mts in Worcester District. The rays of one specimen from 
Matroosherg in the same district are designated as purple (violet-red). 

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

A t y p o d i f f e r t : acheniis radii 3-alatis. alis irregulariler lohatis vel 
in alis parvis secundariis divisis: ligulis purpureis vel roseis. 

I c o n : Fif,'. nostrae 1. '1 c—d, 3. 
T j pus v a r i eta t i s : Esterhuysen n 11340 in herb Bolus. 
Cape 1" rov,: P a a r I: Wemmershoek Pk., ledges in gully on \V side. 4000— 

5000 ft. Eslerhuysen, 1944, flor. el fruct. 31 Dec. n. 11340 iBOI.). 
Ceres W o r c e s t e r ; Roodeherg. Ilex River Mis. Slopes below rock) sum

mit, S.E. side, 6800 II. Eslerhuysen, 1952, flor. 27 Dee., n. 20888 iBOI-, I.Di. 

This variety differs from the main species both in respect of Ihe shape 
of the ray achenes and in the colour of the ray florets. However, from 
var. amoena it differs only in respect of the characteristics first-men
tioned. 

The margins of the wings arc irregularly crcnale or sinuate and in 
extreme cases Ihe primary wings are partly divided into a few small 
secondary wings. Because the wings are so irregular in their shape I 
do not consider thai the wing-character in this case should he 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 variety and the remaining population of Ihe 
species, based on differences in the shape of Ihe achenes. appears there
fore less clearly defined and it is above all for this reason that I have 
desisted from establishing venusta as a separate 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 
Ihe achenes in a ripe state. As regards the collection from Roodeberg 
in Hex River Mts. I have only had Ihe opportunity of studying Ihe ray 
ovaries and a few ray achenes in a very early stage of development 
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and they have all proved lo be clearly 3-winged. The margins oi 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 lo boil them up for microscopical investigations. 

//. montana Nar. venusta has exceedingly beautiful flower heads, up 
to 7 cm in diam. The rays of the type arc 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 of 
Dimorphotheca montana 

This species occupies a rather isolated position in Dimorphotheca sensu 
stricto, i.e. that group of species in the tribe Calenduleae, which nor
mally has fertile female ray florets and true hermaphroditic disc fiords 
and which has ray and disc achenes of fundamentally different type, 
to which Vaillant alluded when naming it Dimorphotheca. 

II does not lit particularly well in any of the sections ol Dimorphotheca 
sens. sir. hitherto established. D. montana differs from sect. Meteorina 
(Cass«) DC. to which the type of the genus Dimorphotheca, D. plu-
vialis (L.) Much, belongs, above all by being a perennial herb with a 
well developed, very characteristic rhizome and by having 3-winged 
achenes. Dimorphotheca montana differs least from the monolypical 
section Arnoldia (Cass.) DC... which originally was described as a genus. 
The pretty species in this section. D. chrysanthemifolia (Vent.) DC, 
differs from D. montana. int. alia in respect of the habit of growth and 
the shape of the leaves. It is a shrub or undershrub. up lo 1 m high, 
and has mainly lobated and divided leaves which show the following 
series of variation: coarsely dentate pinnatilobate—pinnatipartite. 

In discussing the taxonomical position of D. montana I wish lo em
phasize that this species shows a great similarity to species of the genus 
Castalis in respect of the habit of growth, the leaf-shape, the rhizome 
and the general appearance. This fact was unknown to me at the time 
when I described D. montana. Then I had only seen one single complete 
specimen of it and did not know anything about its variation. Thanks 
lo more recent collections /). montana has proved lo be a species fairly 
rich in biotypes. However. Ibis creates a problem difficult of solution 
when it comes lo distinguishing the genus Castalis from Dimorpho
theca. As regards the development of the organs of fructification this 
species agrees with Dimorphotheca but in other characters il is most 
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Fig. 3. Distribution of the varieties of Dimorphotheca mnnlann T. Nori. and the type 
locality of this species. - - /}. montana var. amoena T. Nori., filled circles and half-
moons. — /'. montana var. venusta T. Noil., open circles. — Type locality of 

1). montana, filled circle cut by a while line. 

closely connected to the following species of Castalis: C. imdicaulis (L.) 
T. Nori. and C. Tragus (Ait.) T. Nori. 

As 1 have defined Dimorphotheca (Noriindh 1943, pp. 32, 38? it is 
logically correct to include I), montana in that genus, because it deve-
lopcs both ripe ray and disc achenes. However, tliis is not a natural 
arrangement, because tins species shows much more affinity with the 
two Castalis species mentioned above than with any species in the true 
Dimorphotheca, The morphology of these three species suggests that 
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 Horets I refer the reader to my earlier 
works on this subject (Noriindh 1943, pp. 15, 24. 32 et 194ß, p. 484). 
Here one need only repeat that the pistils are most strongly reduced in 
Castalis Tragus and that one biotype group in this species entirely lacks 
ray styles, 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 Dimorphotheca montana throughout fertile ray florets or does it also 
comprise hiotypes with sterile ray florets? If it can be shown that there 
is a hereditarily determined sterility in the ray florets of certain hio
types of Ü. montana and thus that this species is a transitional one, 
I hen it ought to be transferred to Caslalis, because it shows more affi
nity with species in that genus lhan with those in Dimorphotheca. 

11 is nol always convenient to unite two genera if Ihey should prove 
lo be connected with each other by transitional species. There are 
hundreds of genera in the system which are not quite clearly delimited 
from each olher, e.g. Aster and Conyza, Gnaphalium and Helichn/siim, 
Bromus and Festucu. For various reasons Ihey are kept as separate 
genera in spite of the occurrence of one or several species which form 
transition between them. The transitional species may conveniently be 
included in the examination keys of both genera, but be placed in that 
genus, the species of which they most resemble. 

As Castalis represents a special line of development in I he tribe Caten-
dulae I consider it tenable to keep it as a separate genus even if it 
should prove to be connecled with Dimorphotheca by a transitional 
species. 

In a future paper I intend lo give an account of my embryological 
investigations of Castalis mirficaulis, which I have had under cultiva
tion for almost twenty years, and discuss more thoroughly the affinity 
of this species with Dimorphotheca montana. 

The problem of the taxonomical position of Dimorphotheca montana 
can probably not be quite satisfactorily solved before different forms 
in the species-complex have been investigated from an embryological 
and cylogenetical point of view, including experiments of crossing it with 
Castalis nudicaulh and if possible also with Castalis Tragus. 
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Tetraploid Rubus arcticus, framställd genom 
colchicinbehandling 

Av G U N N Y L A R S S O N 

VildvSxande Rubus arcticus L.. åkerbär, har gjorts till föremål for för-
ädling pa grund av sina osedvanlig! aromatiska frukter. Dessa är emel
lertid sina, 1.1(5 gram i medelvikt per frukt (3), och siller mycket bart 
fastade vid foderbladen. Del lar alltför lang lid med bade plockning 
och rensning, vilket gör bären dyrbara i inko]). Då åkerbäret dessutom 
allt mer och mer visar tendens att försvinna, där kulturen går fram, 
är del a\ stor vikt att la tram bättre och odlingsvärda typer av det
samma. 

I Finland har dr Anlero Vaarama, nu professor i botanik vid Åbo 
universitet, under sin tidigare befallning vid Piikkiö försöksstation 
korsat Ii. rircticus med närbesläktade arter och fått fram nya värde
fulla typer, dock inga med den sa typiska åkerbärsaromen (7). 

Även i Ryssland och Kanada har H. arcticus använts i förädlingssyfte. 
I del senare landet lär del emellertid ha rört sig om hybrider eller 
plantor av den närbesläktade arten H. acaulis |1). Man har där ej ansett 
sig ha någon större orsak all syssla med densamma, da frukterna saknat 
speciell arom. detta enligt uppgift frän dr M. IL Davis i Central Experi
mental Farm, Ottawa. 

Dr Vaarama var den förste, som konstaterade, att del diploida kro-
niosomlalet bos åkerbär är 14 iß). Delia har även bekräftats av förf., 
som gjort manga undersökningar dels av morfologiskl avvikande klo-
ner. dels av egna uppdragna fröplantor. Endast vid ett enda tillfälle 

- i en tviUingplanta hittades bredvid de diploida cellerna en klart 
tetraploid sådan. 

Försök att fördubbla kromosomtalel hos åkerbäret ined hjälp av 
colchicin har tidigare ulförts pa andra håll, men inga rapporter har 
utkom mil om att dylika försök lyckats. Sålunda anlages. alt de telra-
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ploida fikerbärsplantor, som kom till stånd i öjebyn våren 1949. var 
de första i sill slag. Etl par av dem har överlevt myckel väl och därtill 
blommat och sali frukt. 

Material och metoder. I slutet av juli 1948 insamlades frön bl.a. från 
storfruktiga åkerbärsplantor i öjebyns närhet, De förvarades under 
vintern i en påse i ordinär rumstemperatur. Svårigheten var sedan att 
få dem alt gro. Men med förbehandling i koncentrerad svavelsyra en
ligt Rose |4) gick det ganska bra. Av cirka 10.000 Iron förstördes '2000 
vid behandlingen. En del var tomma, andra möglade i petriskålarna, 
och ganska manga tålde ej colchicinbehandlingen. Sammanlagt klarade 
sig etl hundratal plantor. Bland dessa fanns förutom kontrollerna lem 
säkra lelraploider sand en del chimärtyper. 

Det första tetraploida åkerbäret, benämnt i!)—/'/, kom till på föl
jande sätt. 100 frön från ovannämnda portion lades i koncentrerad 
svavelsyra med sa myckel vätska, all fröna ej klumpade sig. Da och då 
skedde omröming. Efter två timmar hälldes vätskan bort. och trona 
utsattes en kvart lör rinnande kallt vatten. Därefter fick de ligga i en 
5 % lösning av natriumbikarbonat, tills bubblorna slutat all komma 
upp. Då tvättades de igen i rinnande vatten under en kvart. Därefter 
rullades de på tidningspapper, så att man kunde la bort endokarpel. 
och kunde sedan omedelbart läggas lill groning i en pelriskal. Delia 
skedde «len .'11 mars år 1949. Det fanns da endast 84 tron kvar efter 
behandlingen. "29 dygn senare ulvaides '25 av de bästa, vilkas rötter då 
börjat skymta fram. och överfördes i en 0.5 % colchicinlösning. Där 
lick de ligga i 18 dygn. Bland dem konstaterades samma å r e n letraploid 
planta med '28 kromosomer i rotspetsarna dig. I cl. Flera andra i delta 
prov kunde antagas vara tetraploida men de dog sa småningom, innan 
de hunnit undersökas. 

Den andra letraploiden. i9 — 3 a. fortfarande vid liv. härstammade 
Iran ett fröparti, laget från norinalstora frukter, vilket stratifierats i 
kruka och statt frostfritt i källare under vintern Efter svavelsyrebe
handlingen inträffade groningen här efter Ivra dagar, varefter över-
liv Ilning skedde till 0.5 % colchicinlösning. 5 <) dagars behandling 
tycktes denna gång vara nog för att ge effekt. Smaplaulorna överflyt
tades i sand i torvmull i en pelriskal. vilken hela liden i likhet med 
(ivriga prov slod i ett fönster, som vette mot norr Rumstemperaturen 
höll sig mellan + 1 5 och + 2 0 ° C. 

För fixering av rotspetsar användes Xavashin-Karpechenko. och dylik 
begagnades även för knoppar, sedan dessa först någon minut fixerats i 
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Fig. 1. n 1> incios ocli c milos (rotspets-) hos tetraploid Ii. arcticus. 2n -"28. • 
«I—e meios och f milos från diploid It. arcticus, 2n = 14. X3000. 

Carnoy 3 : 1 . För klyvöppningsmätningar fixerades jämförbara bladsnitt 
i Carnoy 3 : 1 under några minier och lades därefter i acetokarmin. 
Häri lades även pollenkorn för mätning av diametern (5). 

Alla permanenta preparat ritades vid Statens trädgårdsförsök, Alnarp, 
med användandet av ett Zeiss-mikroskop och rilkamera vid •'!()()() 
gångers förstoring. 

Resultat. — De cholchicinhehandlade plantorna växte oerhört långsamt 
och hade den törsta hösten i bästa fall blott 3—4 blad, cirka 1 cm breda. 
Kontrollerna hade betydligt liera blad. 

Ett par vintrar överlevde samtliga fem tetraploider. emedan de dä 
fick övervintra i frostfri jordkällare. Då förf. anlog, att de sedan var 
tillräckligt härdiga, placerades de ute i kallbänk med påföljd, alt tre 
av dem dog under den exceptionellt snöfattiga vintern 1951 -52, då 
ett stadigvarande och därtill lunl snötäcke ej kom förrän fram i de
cember. 
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l''if! - Bladtyper hos tetraploid och diploid Rithus nrcluu\ I åkerbär. 

Mor fologisk I skilde si:,' de behandlade plantorna tydligt frän kon
trollerna. Som väntat var bladen tjockare och kanterna mera skarpt 
sågade, vilket också framgår av fig. 2 a och b. Fig. 3 a och b visar, att 
tetraploiden hade större klyvöppningar an diploiden. och i tabell 1 
uttryckes skillnaderna siffermässigt. 50 klyvöppningar hade mätts a\ 
varje exemplar. Mellan de rena telraploidcrna och diploiderna var 
skillnaderna statistiskt säkra, men inom hela del colchicinbehandl.ule 
materialet varierade klyvöppningslängden mera än inom de obehand
lade plantorna. Delia bade tidigare konstaterats bl a av Lamm (2). 

Ytligt sell skilde sig de tetraploida blommorna ej nämnvärt i storlek 
frän de diploid.i (fig. -ti. då dessa senare kunde \ariera kolossall hade 
till storlek och form. Jag lade dock märke lill. ill lodi rbl.iden var 
ovanlig! rikt besatta med har och körtlar bos den tetraploida blomman. 
Pollendiametern var hos denna också märkbar! större såsom framgår 
av tabell 2 och fig. 5 a och b. De flest« pollenkornen var fyllda såväl 
hos tetra- som hos diploiden. 

Vad slutligen fruklen beträffar, utbildades lane men någoi slörre 
nötter bos tetraploiden (fig. 6), och de hade även en något skrovligare 
yta. \ilket framgår av förstoringen pa tig. 7. Antalet nötter räknades 
ej hos letraploidens frukt, men hos diploiderna uppgick de i medeltal 
till 28 st. Medelvikten a\ 1000 frön var hos denna 2 ' i gram. medan 
densamma bos tetraploiden ej understeg .'i gram. 

file:///ariera
file:///ilket
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Fig. 3 a. Klyvöppningar hos 1 e t r a p 1 o i d Rubus arctiCUS (49-8 a). - X320. 
Fig. 3b, Klyvöppningar hos d i p l o i d Kubas arclicus (Umeå-klon). — X320. 

År efter ar gjordes mani;;! ro tspetsprepara t av de förmodade tetra-
ploiderna och alltid kons ta te rades del somat iska kromosomtale t vara 28. 
År 1952 b l o m m a d e den ena tetraploiden för första gangen med en enda 
b l o m m a . 1953 var det några s iveken. och da kunde även el t pa r k n o p p a r 
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0 1 * 3 *f Sun 

4n Fig. 4. Rubus atcticus. 
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Tabell 1. Jämförelse mellan klyvöppningslängd och kromosomtal. 

C-behartdl. R. atcticus 

Skalenhet Zn Skalenhel 2n 
49—1 a 13.72 ±0.15 28 I!)—6 u 14.42 14,28 
49—2 a 19.38 ±0.21 28 49—7 a 12.78 II 
49 3a 18.30 ±0.17 28 19 I l a 13.81 14,28? 
49—la 23.12 ±0.47 28 49 12 a IG.98 14 
49—ö a 18.70 ±0.23 28 49—13 a . . . 18.50 14.28 

Kontrollplanlor, obehandl. Kloner 
Skalenhel 2n Skalenhel 2n 

49 16a 13.50 ±0.13 14 Gran 15 13.84 ±0.1 I 14 
49—17 a 14.1(5 ±0.15 ii Laxbäcken 4 13.24 ±0.03 14 
19—18 a 13.42 ± 0.16 14 Laxbäcken 5 13.16 ± 0.16 14 
49—19 a 13.06 ±0.11 14 Laxbäcken 7 12.76 ±0.16 II 
49—20a 12.10 ±0.14 14 Sunderbyn 12.18 ±0.1« 14 
49- 21 a 13.28 ±0.18 II Umeå 8 13.60 ±0.11 14 

Umeå 10 13.04 ± 0.17 14 
Im.-å 13 13.34 ±0.10 14 

fixeras. De Ire följande aren va r del ganska mycket b l o m m o r pä båda 

te t raploiderna, men av olika skäl k u n d e då inga unde r sökn inga r göras . 

Diskussion av resultaten. De tvä över levande te t raploiderna ha r som 
förut n ä m n t s be t eckn inga rna 49 - - 1 a och 49 — 3 a. Dessa häda finns 
nu j ämte kont ro l lp lan tor u tp l an t e r ade pa ell fält vid Öjebyns försöks
stat ion. 

Hela p lan tan av 49 1 a medtogs till Alnarp och var dä r p lanterad 
i k r u k a aren 1951 och 1952. varef ter den a ler p lanterades ul på fält i 
ö j e b y n . Denna lelraploid h a r alltid vari I myckel svagväxande. Skulle 
m a n endast döma av k l y v ö p p n i n g s m ä t n i n g a r n a kunde den vara di-

Tabell 2. Jämförelse mellan pollendiameter och kromosomtal. 

Pollendiam. 
i skalenhel 2n 

R. aretieus, 49— 1 a 9.25 ±0.11 28 
R. aretieus, 49 Sa 10.86 ± 0.09 28 
R. aretieus. Laxbäcken 4 8.01 ± 0.06 14 
R. aretieus. Laxbäcken 5 8.02 ± 0.08 14 
R. idaeus, La France 11.86 ±0.14 28 
R. saxatilis 10.10 ±0.08 28 
R. stellatus «.47 ± 0.06 11 
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Fig, .">. a Pollen från l e t r a p l o i d Kubus arclicas (49-3 a) . • .'('JO. — b Pol
lon frän d i p l o i d Kubus arcticus i I0-I6a. kontrollplanla). x320. 

ploid. men undersökning av hade mitos och meios (fig. 1 a—c) har 
klarl visat, alt den är tetraploid. Korsningar mellan denna telraploid 
och R. stellatus ( 2 n = U ) har också givit en Iriploid planta, 2 n = 2 1 , 

49 — 3 a är mycket kraftigväxande och i det avseendet lik kontroll
plantorna. Den har emellertid stora klyvöppningar och pollenkorn. 
fåfröiga frukter samt somatiskt kromosomtal '28. Meiosen har ej under
sökts här. Men plantor etter fri avblomning har i rotspetsarna visat 

/ ? * . * ims Q r c f i c u s 

Fig. (5. Frukter fej fullt utvecklade! av tetraploid och diploid Kulms arcticus. 

II Holinüska Notiser 1957. 
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0 1 a,c/n 

Fig. 7. Frön av letraploid och diploid /J. arctlcus. 

s a m m a kromosomta l , d.v.s. 28. vilket lyder på ;ill korsn ing kan ha skett 
med den intill p lan te rade 4 9 — 1 a. Därmed liar även 4 9 - — 3 a bevisats 
vara tctraploid. 

Dessa bada konstgjorda te t rap lo ider av Riibus aretieus är de törs ta 
i sitt slag, och någ ra spon tana s å d a n a h a r ej heller t idigare rappor te ra t s . 
T a c k vare framstäl lningen av dem h a r m a n nu slörre möjligheter lill 
kombina l ionsförädl ing med a n d r a nordl iga Riibus-arter , t.ex. R. cha-

maemorus och R. stellatus och även med odlade former av R. idaeus, 

da särskilt le traploida typer av d e n s a m m a . Därför kan de båda te t ra
plegia åke rbä r sp l an to rna fa inte endast teoretiskt u lan även prakt i sk t 
vä rde . 

Undersökningarna har utförts vid Stålens trädgårdsförsök i öjebyn och 
Alnarp. dar material ställts till förfogande. För detta vill jag framföra mitt 
lack till professor Fredrik Nilsson, såsom a ven för inspiration under arhetets 
gång. 

Summary 

The lille of Hie paper is "(".olchicinc-induccd tclraploidv in RubuS arCliCUS t., (the 
Arctic rasberry)". The diploid Kubus aretieus (2n 14) is wild growing, hut on 
account of its unusually aromatic berries it has also hcen cultivated (3) and used 
lor hybridization with other liubus-specics i"|. In the second case the typical aroma. 
so far. has been known to disappear more or less. Because of the sinalhuss of the 
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fruit this is also very harel lo pick, 11 was thought thai it polyploidy wore introduced, 
one could possibly obtain bigger fruit, whilst retaining the ricli aroma. 

1 hus in the spring of 1010 seeds were soaked in 0..") • o eolchicine-solution until 
showing efleet. tins after first having been treated with concentrated sulphuric acid 
for two hours i4 ' . f rom all treatments only five tetraploids were obtained, of 
which two are still alive. They have also had blossoms and fruits Everything 
indicates tctraploidy: serrated thick leaves, big pollen grains, fruits with bigger but 
fewer seeds and 14 respectively 28 chromosomes in root tips and pollen grains. 
A cross between one of the tetraploids 119 — In ) and />' stettatus i2n = 14i ga\e 
also a triploid plant i2n = 21l and an oilier open pollinated tctraploid (49 — 3a) 
produced plants with 28 chromosomes in the root lips. 

These two tetraploids are the first of their kind and will probably hi- 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 X. C. N A I R & P. X. N. KAMBISAM 

(Department of Boiam. Hirla College, Pilani, India] 

Introduction. — T h e family Vitaceae comprises 11 genera of which a 

few species of Vitis a lone have been worked out and pract ical ly noth ing 

is known about the o ther genera. 

The earliest work on the embryology of the family includes the con
tr ibut ions of Elfving 11879). Berlese (1892), Tischler (1913)', Dorosey 
11914), and Bara n o v (1927). Thei r works have been summar ized by 
Schürhoff (1920), and Schnarf (1931). Biolelte (1921)1 , Ivanova (1928) ' , 
Pearson (1932) ' . Syndes (1935)1 and Stoul (1930) have worked on the 
seedlessness of grapes . Other recent publicat ions include those ol Adatia. 
Malay, and l l ingorani (1950. 1953) on Vitis tri folia, Mulav. Nair, and 
Sas l ry (1953) on Vitis pedata and Nair and P a r a s u r a m e n (1954) on 
Vitis pallida. T h e present paper deals with the floral morpho log) a n d 
embrylogy of Leea sambucina. 

Material and methods. Leea sambucina is a s h r u b with straight 
b ranches and large p innate leaves. The mater ia l lor the present inves
tigation was collected from plants growing under na tu ra l condit ions in 
L r n a k u l a m iS. India) dur ing the mon th of J u n e and later in September 
1951. It was fixed on the spot in F A . A. and dehydra ted and embedded 
accord ing to J o h a n s o n s ' t e r t i a n butyl alcohol me thod . Serial sections 
were cut at 8 u for young slages a n d 10—12 u for older stages. Consider
able difficulty was encountered in getting good r ibbons as they were, 
often badly torn due to the presence of raph ides and sphaerocrys ta ls . 
Staining was done in sa l ran in a n d fast green as well as in iron a lum 

1 Quoted from Stout (1936). 
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haematoxylin. Whole mounts ol pollen grains were prepared by aniline 
oil gen tion violet method as .suggested by Wodehouse (1935). 

Morphology of the flower. - The flowers occur in corymbose cymose 
clusters. They are bisexual, hypogynous, and penlainerous 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 the stam
ina! tube to form a pentagonal structure in transverse section (Fig. 22). 
This tube is partly united with the ovary at the base. The tip of the 
Slaminal tube is provided with 5 crescent shaped appendages (Fig. 2) 
alternating with the five crenale and included anthers (Fig. 28). The 
prominent intrastaminal disc characteristic of other Vitticeae members 
is not found in Leen sambiicinn. 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). Fach cell contains a single anatropous ovule 
with an inferior micropyle. The ovary is continued above into a style 
and ends in a glandular stigma (Fig. 5). The flowers are markedly 
prolandrous. 

The anthers bear unicellular hairs (Figs. 8, 9) except in the region 
of dehiscence. Raphides (Fig. 7) and sphacrocrystals are found in all 
parts of Ihe flower as in other members of the family. The subepidermal 
cells of Ihe petal contain one sphaerocrystal each almost tilling the cell 
and this layer appears as a hypodermal pad studded \\ ilh jewels (Fig. 6). 

Organogeny. - - The first set of organs to appear is a hract followed by 
two bracteoles one on either side. The sepals, petals, stamens, and car
pels develop in acropetal succession Figs, in i;;i. \s the primordia of 
the carpels arch inwards and fuse by their margins lo form the ovary, 
Style, and stigma another set ol organs arise in between Ihe stamens 
and the carpels (Fig. 14) alternating with Ihe former. These later 
fuse with Ihe filaments of Ihe stamens and the basal pari of Ihe corolla 
to form Ihe pelal stamen lube. 

Floral anatomy. — The pedicel has a circular outline and contains four 
large vascular bundles (Fig. 15) each of which below the receptacle 
divides into two and a ring of eight vascular bundles is formed (Fig. 16). 
In Ihe region of the receptacle the stele gives off five traces to the gamo-
sepalous calyx (Fig. 17). Each of Ihese traces divides into one median 
and Iwo laterals while still in Ihe receplacular 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. Alter the de
parture of the .sepal traces some of the stelar bundles fuse with the adja
cent ones to form a ring of five bundles from each of which i.s given off 
a trace alternating with the sepal traces (Fig. 17). These traces are the 
common traces for the petals and the five antipetalous stamens. At first 
there is no indication of their dual nature but as they move to the peri
phery of the five-angled receptacle, they separate and continue into the 
petal stamen lube (Figs. 18—26). Just before the petals separate from 
the petal stamen tube, the outer pari divides into three (Fig. 26) one 
median and two laterals. The laterals may again divide in the 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 to fifteen bundles (Figs. 18. 19). Six of these 
bundles swing inwards and fuse in pairs to form the inversely oriented 
placental bundles (Figs. 19—22) which give supply to the two ovules 
on each placenta. The vascular bundles left behind move to the peri
phery and divide to form a large number of bundles. They again divide 
iangentially into 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 carpellarv 
dorsals are distinguished (Fig. 20). The other bundles traverse the ovary 
wall. Alternating with the placenta the ovary wall projects inwards, 
making the ovary six celled in the base and the apex. The correspond
ing dorsal bundles move into these projections (Figs. 21. 22). The 
middle part of the ovary is unilocular where the placentas appear pel-
tale in Iransverse sections with ovules on their margins (Figs. 21, 22). 
At the lop 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 before the stigmalic region is reached. 

Microsporangium. — A group of hypodermal archesporial cells (Fig. 20) 
gets differentiated in each of the four lobes of the anther primordium 
along the entire length. It is 3—4 cells across and 18 20 cells deep. 
The peripheral layer of archesporial cells undergoes a periclinal division 
to form a primary parietal layer separating the sporogenous tissue from 
the epidermis. Older stages show four layers of cells between the epider
mis and the mother cells (Fig. 30). The cells of the innermost layer are 
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Figs. 1 —14. — 1. Enure flower. /. "i. '-'. L. .S. flower lo show the vascular supply 
(scmidiagramatic). X 8. — .'f. A gland from the calyx. X ill). — I. Unicellular hairs 
from calyx, x 300. — 5. Glandalar stigma, x 26. 6. Pari of petal in T. S. show
ing a hypodermal pad of sphaerocrystals. x 300. — 7. Raphidcs from ovary wall. 
X 300. — 8. Pari of a mature anther wall in T. S. x 300. — 9. A mature anther in 
T. .S. Note the fibrillar thickenings in the cells near the connective. X 150. — 

10—11. Organogeny of the flower. X 2."). 
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more or less isodiametric and function as the tapetum. The suh epider
mal layer develops into the endothechmi and the inner I wo layers into 
the middle layers. 

The meiotic division is normal. In polar view of a typical equatorial 
plate (Fig. 31) ten hivalenls were counted. The first meiotic division 
(Fig. 32) is not followed by a wall and alter a short inlerkinesis 
(Fig. 33) the daughter nuclei enter a second meiolic division (Figs. 34. 
35. 3(5). The spindles may he parellel or at right angles lo each other 
(Figs. 34. 36). Secondary spindles connect the daughter nuclei lo each 
other (Fig. 37l. Cytokinesis is simultaneous and takes place by centri
petal furrowing (Fig. 38). The microspores aquire their own walls. The 
«alls of the microspore mother cells remain intact through out the 
whole process of meiosis. The tetrads are tetrahedral (Fig. 39). The 
microspores are liberated by the disintegration 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). Tin' size of the lapelal nuclei vary 
considerably. The tapetum shows signs of degeneration at the lime of 
tetrad formation. AI the uninucleate stage of the pollen grain the tape
tal cells are completely disorganised. 

The endothecial cells enlarge considerably and develop fibrillar 
thickenings (Fig. 421. Hut the endothecial cells at the region of the 
staminal hairs do not develop these thickenings. They lake a deep stain 
and their nuclei persist even in the mature anther. Some of the cells 
lying towards the connective also develop fibrillar thickenings (Fig. 9). 

The middle layers are crushed and no trace of them can he seen in 
the mature anther. The epidermis also disintegrates but persists at cer
tain places. At maturity the two pollen sacs of each lobe of an anther 
become confluent by the disintegration of the cells in between them 
(Fig. 9). The anther wall at this stage consists of only Ihe librous endo-
Ihecium and the epidermis at places. Along the line of dehiscence the 
epidermal cells are extremely small. 

Male gametophyte. The young microscope has a dense cytoplasm with 
a large nucleus. Its wall consists of thick smooth exine and a thin inline 
(Fig. 40i. They arc provided with three germ pores (Fig. 42. 43). As the 
pollen grains enlarge a large vacuole appears in the cytoplasm which 
pushes the nucleus lo one side (Fig. 40) where it divides to form a small 
generative cell and a large lube cell. The generative cell moves up to-
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22 

1 ijis l."> 28. Serial 1 S. from (lie pedicel onwards showing the structure and the 
vascular supply of the floral parts. X 8. 

wards the lube nucleus (Fig. 411. T h e m a t u r e pollen is subpyro la le 
( E r d t m a n . l<)52i. 

T h e pollen grain is shed at the three celled stage iFig. 42) . T h e t w o 
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male cells arc spherical. The lube nucleus disinligrales and stains 
deeply. Degeneration of the pollen grains is very frequent. 

Megasporangiuitl. — There are two ovules for each carpel one in each cell. 
The ovules are crassinucellate, bitegmic, and anatropous. The micro-
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 lour 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 chala/al 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 extends up to the chalaza (Fig. 45). 

Megasporogenesis. - A hypodermal archesporial cell differentiates in 
the nucellus (Fig. 46) at the time when microspores are distinguished 
in the microsporaiigiuin. It cuts off a parietal cell towards the outside 
which undergoes repealed periclinal divisions as a result of which the 
mother cell becomes very deep sealed. At I he mature embryosac stage 
there are about 8—9 layers of parietal tissue formed by the nucellus 
and by the division of the nucellar epidermis (Fig. 55). 

The First meiotic division results in a dyad (48) which gives rise to 
a linear tetrad of four megaspores (Fig. till. Degeneration begins from 
the micropyl.ir megaspore. 

Embryo sac. - The functioning megaspore enlarges considerably. The 
two daughter nuclei formed after the lirsl division of the centrally 
placed nucleus of the uninucleate embryosac are separated by a large 
central vacuole (Fig. 50). Each of the daughter nuclei divides repeatedly 
twice to produce a monosporic eight nucleate embryo Sac. Thus its 
development conforms to the Polyi/onum type iMaheshwari, 1950). 
The embryosac is elongated with a tapering chala/al end (Fig. 51). The 
anlipodals organize into triangular cells (Fig. 52). In one case two 
nuclei were observed in the lowermost antipodal cell (Fig. 53). The anli
podals are ephemeral and no trace of them can be seen in a sac ready 
for fertilization (Fig. 51). The svnergids are hooked and have apical 
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Pigs. 29—13. 29. Pari of young anther in I.. S. showing hypodernial arehesporium. 
X 500. — .'((). Part of anther in I.. S. showing wall layers and microspore mother 
cells. X 500. — 31—38. Meiosis 1 and II of pollen mother cells, x 500. 39. Pollen 
tetrad. X 500. 10—41. Uninucleate and two celled pollen grains. X 500. — 12. Part 
of the mature anther showing fibrous endothecium and a mature pollen grain. 
X 500. — 13. Whole mount of pollen lo show the nature of the germspores. X 500. 
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vacuoles (Figs. 55. 5<>). The polar nuclei meet each oilier and luse in 
the chala/al region of the embryosac (Figs. 53, 54). 

Discussion. The famih YUaceae includes an assemblage of plants 
having several common features. The flowers occur in cyniosc inflore
scences and they are actinomorphic. penlamerous or tetramerous with 
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 il varies 
from 6—9. This shows that it is in a process of change undergoing con
siderable reduction in the number of vascular supph to the calyx. 

The supply to the petals and the stamens arise conjointly. This 
feature is remarkably constant in all the members of the familj so far 
studied [Saunders, 1938; Xair & Mani, M. S ) . 

Hooker's [1875) statement that the stamina! lube in Leea is formed 
by the fusion of 5 anlipelalous stamens does not seem to be correct. The 
preceding description of the vascular anatomy and the organogeny of 
the flower clarifies the exact nature of slaminal lube in Leea sambucina. 
It is made up of an outer anlipelalous whorl of 5 fertile stamens and an 
inner whorl of staminodes. The traces to Ihe inner whorl of slaminodes 
arise conjointly with the carpellary supply and become separated in 
the higher regions. Therefore Ihe flowers of YUaceae show an obdi-
plostemonous condition which might have been resulted by Ihe adna-
lion of the traces of petals and antipetalous stamens. 

A feature which deserves attention in the nature of the gynoecium is 
its mullilocular condition at its base and near the top of the ovary. This 
feature is easily explainable in the light of the classical interpretation 
of Ihe gynoecium but is not easily understandable if we follow rigidly 
Troll's 11928) distinction into paracarpous and coenocarpous gynoe
cium. Leea according to his classification is paracarpous bvil 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). I'uri 
(1950), and Murthy 11954). Therefore it seems that Ihe strict distinction 
between paracarpous and coenocarpous gynoecium can not be main
tained. 

The placentalion in Leea has been described as axile in all the laxo-
nomic systems. In his review "Placentation in Angiosperms". I'uri 
(1952) described and redefined Ihe various types of placentation and 
has pointed out that the position and composition of the placental 
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I ig 44 56. — 44. Young ovular primordium, x 67. — 45. \ mature ovule (semi 
diagramatic) x 67. — 46. I.. S. of young ovule showing hypodermal archcsporiuin. 
X 500. —• 47. L. S. of young ovule showing megasporc mother cell with two parietal 
layers. X 500. — 48. Megaspore mother cell towards the close ol the first meiolic 
division, X 500. — 49. A linear tetrad of megaspores. x 500 50. Binucleafe 
embryo sac. X 500. — 51. Mature embryo sac. x 300. 52 54 Chalazal region 
of embryo sac. x 500. — 55. Micropylar region of a målare ovule -'tfiO. — 

56. Micropylar part ol the embryo sac v 500. 
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strands arc features of groat significance in the determination of placen-
tation. In typical axile placentation according lo him the placental 
strands occur on the same radii as the carpellary dorsals and arc formed 
by the fusion of Iwo 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 Leen 
sambucinn it has been pointed out that the placental strands are on 
the septal radii and are formed by the fusion of ventrals belonging to 
two different carpels. It. becomes clear, therefore, that anatomically the 
placentation is parietal. 

II 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 interpreted as an indication that tin? present Iricarpel-
lary gynoecium is derived from a multicarpellary condition. 

In Ihe young anther lobes the archesporium in Vilaceae is 2—4 cells 
across and 15 20 cells in longitudinal section. There are two ephemeral 
middle layers. The endothelium is fibrous except in Vitis tri folia (Ada-
tia, Mulay, & Hingorani, 1950). Multinucleate tapetal cells are charac
teristic of all members of the family so far studied (Schnarf, 1931; 
Adalia et al. 1950; Mulay et al. 1953; Nair & Parasuraman, 1954). 
Adalia et al. (1950) reported a periplasinodial tapelum in V. trifolia. 
In all the other members of the family so far studied Ihe tapelum 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. trifolia (Adatia et al. 
1950). Three celled condition is known in V. pedata and V. pallida 
(Mulay et al. 1953; Nair & Parasuraman 1954). In Leea sambucina they 
are 3 celled. The pollen grains are triporate. 

The ovule is crassinucellate and bitegmic. It is orlholropous to begin 
with but soon becomes anatropous. The inner integumenl forms Ihe 
micropyle in VMs species but in Leea 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 Ihe nucellar cap formed by Ihe divi
sion of the nucellar epidermis consists of 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 staining Hypostase consisting of compactly arranged cells 
in all the members. 

The ovular archesporiuni is unicellular in most of the cases. Two 
megaspore mother cells lying side by side sometimes exist in V. trifolia 
and V. pallida [Adatia etal. 1953; Nair & Parasnraman. 1954). 

The development of the embryo sac is of the Polygonum lype in all 
the members. In the organisation of the mature embryo sac in Leea an 
important feature is the egg like synergids. Willi in the family it has 
been reported in V. trifolia, 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 cpiick degeneration. 

Summary 

The flowers of Leea sambucina arc penlnmerous, bisexual and hypogynous. The 
intrastaminal disc characteristic of oilier Vitaceae members is absent. 

The development of ihe floral organs is in the sequence sepals, petals, outer whorl 
of antipelalous stamens, the carpels and finally the inner whorl of staminodes. The 
basal pari of Ihe pelals. stamens and slaminodes fuse to form the petal stamen 
tube. The organogeny and the vascular pathways in the flower lend support for an 
obdiploslonionous condition. 

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

The nature of placentalion has been discussed in some delail and it has been 
concluded that il is parietal. 

The anther wall consists of epidermis, fibrous endolhooiuni. two middle layers. 
and glandular multinucleate tapelum. 

The flowers arc markedly protandrous. Reduction divisions are simultaneous-
Cytokinesis is by furrowing and tetrads are tetrahedral. Pollen grains arc psilale. 
Iriporale and three celled. 

The ovules are bilegmic crassinucellale and anatropous. The micropyle is formed 
by both Ihe integuments. 

The development of the embryo .sac is id' Ihe Polygonum type. The synergids 
Simulate o^fjs. The antipodals are ephemeral. 

We are thankful lo Dr. B. N. Mulav for his interest encouragement and facilities. 
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Some Notes on the Endosperm and Embryo 
Development in Fagales and Related Orders 

By FI. IIJKLMQVIST 

In a previous paper (Hjelmqvisl, 19531 the present writer described the 
embryo sac development of Quercus robur until the first endosperm 
formation. As the further endosperm development in Fagales and 
related orders affords much of interest and also has been made the 
basis of phylogenetieal theories, an investigation has been made of the 
endosperm formation in Quercus and some related genera, as a con
tribution to their embryology and to the phylogenelical discussion. 

1. Quercus robur L. 

The material of Quercus robur investigated was collecled in South 
Sweden July—August 195Ö. with some complementary collections in 
August 1956. As fixative the solution of Navashin-Karpcchenko 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 formation 
follows the nuclear type and a large number of free nuclei are formed, 
before cell formation lakes place. Fig. 1 <i. which is made through 
combination of several sections, shows an embryo sac from .Inly 2(> 
1955 with hundreds of free nuclei, lying mainly in narrow strings of 
cytoplasm (in reality the nuclear 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 took 
place by way of cell plate formation, as usual in the endosperm. 

12 Botaniska Noliser )<»7 
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The nucellus in this stage of development is almost completely 
destroyed through the growth of the embryo sac: only at the base a 
remnant is loft. Thai part of the embryo sac thai penetrates down along 
the side of tin's and doubtless corresponds to an original caecum-forma-
tion is not only made up of narrow cytoplasm bands, but forms a 
greater mass of cytoplasm. In this several fusions were observed 
between nuclei that united in twos or in threes. In one group two 
nuclei had partk fused and a third one lay immediately close to them, 
in two oilier cases two nuclei were close together, obviously just going 
to fuse. In another embryo sac. which was in the same stage of endo
sperm development, a big nucleus was observed (Fig. 1 frl in this basal 
part of the embryo sac. considerably greater than the other nuclei near 
by and containing several i8l nucleoli: evidently it had arisen through 
fusion of several nuclei. 

The slages just mentioned belonged to fixations made in the end of 
July. In material from the beginning of August (3/8 19.35) a later slage 
was observed (Fig. 1 c). The embryo had now increased and showed the 
first primordia of the cotyledons. 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 sac. surrounding a large 
vacuole. The thickness of the cell tissue around the vacuole varies to 
some extent; in the case figured the tissue at I he bottom of the vacuole 
is as a rule made up of one cell layer only, in another case in the same 
stage of development it was somewhat thicker, made up of 2—3 cell 
layers. All cells are surrounded by thin walls. In the periphery of the 
cavity free nuclei occur: evidently the cell formation is going on here. 

A later stage of development is shown by figs '_' a c, which represent 
the conditions in the later part of August (fixation of 20 8 19561. The 
embryo now has two distinct cotyledons and forces its way down in 
the endosperm, the adjacent tissue being dissolved. The cellular tissue 
has increased considerably in thickness and I ills up the greater pari 
of the embryo sac. A vacuole is left, however, somewhat varying in size 
and position. The vacuole reproduced in Fig. '2u is rather large and 
extends high up in the upper par) of the embryo sac. It has an irregular 
limit, and there are some cytoplasm strings and free nuclei in the 
periphery, obviously the cell formation is still in progress. In Fig. 2 ft 
a vacuole is visible which is somewhat smaller in relation to the 
cellular tissue and situated more closely to the base of the embryo sac. 
Its limit is for the main part even and no free nuclei were observed: 
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I î '. l. Endosperm development of Querem robur. a Endosperm (26/7] wilh free 
nuclei and beginning cell formation in the micropylar part, around the embryo 
(combination of several sections). l> Two nuclei from the basal part of an endosperm, 
one of them larger and wild several nucleoli, c Endosperm (3/8) with cellular tissue 
in the micropylar pail and along the walls in the oilier part. Some free nuclei 
visible. <l Two nuclear divisions of different size from cells in Ihe same endosperm 
(the endosperm reproduced in Fig. 2e). — Enlargement <i c. x 170. /> c. x mo. 

c c. x 56, i/ c. • 530. 
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thus the cell formation apparently is more or loss finished. The basal 
part of the cellular tissue, situated below the vacuole, has a somewhat 
different appearance and is largely made up of small cells rich in cyto
plasm and with large nuclei. Fig. 2 c, finally, shows an instance, of a 
comparatively small vacuole, irregularly situated; the cell formation 
here is probably not quite completed. 

A later stage is shown in Fig. 2d (fixation 27'8 195(5). 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 a vacuole left, though rather .small. Only a small further increase ot 
the embryo is needed for uniting the cavity around the embryo with the 
vacuole. Another slide (the same fixation) shows how the embryo fills up 
almost the whole embryo sac (Fig. 2 c). At the base there are still some 
remnants of the endosperm tissue which also extend in a lobe belween 
the colyledons; at the sides they have been destroyed with exception 
for some inconsiderable rests outside the base of the cotyledons. 

Curiously enough several nuclear divisions were in this late stage 
observed in the remaining endosperm. This may be compared with the 
statements of Håkansson (1954) of a secondary nuclear activity 
("seconds primavera") in the endosperm of Salix during the develop
ment of the embryo and perhaps also with the increased division activity 
in Casuarinn in the endosperm surrounding the growing embryo 
iSwiimy, 19-18. p. KU. In Qliercus the chromosome plates and spindles 
were found to be of very differenl size (Fig. 1 </), obviously a con
sequence of nuclear fusions in some cases. 

2. Fagus sylvatica L. 

The material investigated of Fagus sylvatica was collected in the 
summers 1952 and 1956. The fixations of 1952 were made somewhat 
earlier in Ihe summer (June 27. July 7 and July 17), the material was 
laken Ironi spontaneous trees in South Sweden (Smaland: Nvdalal. 
In the year 1956 complementary fixations were made of young fruits 
from the middle of July to the end of August: the material was of Ihe 
same origin with exception of the latest fixations, of almost full-
developed fruits, 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, il should first be pointed 
out thai Ihe integuments here are somewhat differenl from those of 
Quercus. Whereas in this genus both integuments are about equally 
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Fig. '_'. Qucrcus tobui'. laler endosperm and embryo de\eloj»ment. ft -c Ovules irom 
'JO'S wilh large cellular tissue (doited] and vacuoles of different size and position. 
(/ Later stage, still with a cavily. <• The embr\o (striated) fills almost the whole seed. 

— Enlargement C.X12. 

developed, in Ftigus I he inner one is considerably shor ter and th inner , 
i r regularly folded and wilh papillate elevations on the surface (Fig. 3 a ) . 
The development m a j vary lo some extent ; the reduction is nol a lways 
so s t rong as in the case figured, hut obviously the inner inlegunienl 
is more o r less reduced. 

The ear l ier development of the e m b r y o sac. until the formation oi 
the m a t u r e e m b r y o sac. was described by Benson (18SU). As a l ready 
stated by Ibis au tho r , there are in the m a t u r e e m b r y o sac well-developed 
caeci tm-st ructures , as is also the case in Querent (Benson, I.e.: Hjelm-
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qvisl, 1953). Such a caecum may a l ready be observed in t lie early stage 
reproduced in Fig. 3a—/». Here the ant ipodals may still be found in 
the e m b r y o sac. and the polar nuclei have not yet I used. A vigorous 
prolongation, however, h a s a l ready been formed and forces its way 
down in the nucel lus at the side of the ant ipodals , which remain in 
Situ. T h e polar nuclei, which obviously a re on the point of fusing, are 
just migrat ing down in the caecum. 

Later on this caecum-s t ruc tu re increases vigorously and the secondary 
nucleus, formed th rough (he fusion of the polar nuclei, is often situated 
in ils lower apex where there usual ly is a dense mass of cytoplasm. 
After the division of the secondary nucleus g radua l ly as in Quercus 

a large n u m b e r of free endosperm nuclei arise in the embryo sac. 
whereas the egg-cell is still undivided. An earl ier slage of Ibis develop
ment is shown in Fig. 3 c , where there are at leasl about 20 endosperm 
nuclei. In the chalazal par t of the embryo sac there is here a dense 
cytoplasm conta in ing some nuclei that a re closely clustered together 
(Fig. 3 d ) . These nuclei a re very close to each o ther and two of them 
arc m u c h greater than n o r m a l s u e . Obviously it is a case of nuclear 
fusion: the two larger nuclei must have arisen th rough fusion and are 
now going lo fuse with each o ther and with a third one. Such fusions 
are evidently as in Quercus not infrequent in the endosperm. In 
several cases thus , cell nuclei of abno rma l s i /e will» m a n y nucleoli 
were observed, which obviously had arisen th rough fusion: they 
occurred especially in the basal part ol the endosperm. 

When the n u m b e r of free nuclei has considerably increased, the wall 
formation in the endosperm gradually begins. II s la i i s here somewhat 
earlier than in Quercus. in the middle ol Ju ly in the investigated cases. 
In mater ia l from 16/7 1956, as well as from 17 7 1952, it was in several 
cases observed that cell format ion had begun in the micropylar pari 
of the endosperm, in some eases a small e m b r y o was also seen here. 
One fixation (17 7 1952) showed a young embryo , buill up of (5 cells: 
Ibis embryo was su r rounded by a few endosperm cells, the cell forma
tion, thus, having recently begun in the e m b r y o as well as in the 
endosperm, probably at about the same lime. 

The cell formation in the endosperm proceeds in Fagus a l l e r the same 
model as in Quercus, that is to say a calotte of thin-walled cells is at 
first formed in the micropylar par t , which gradual ly increases down
wards , and then cells a re formed along the walls and at the base of 
I lie e m b r y o sac. Fig. 4 <i—aJ shows an early slage: in the mic ropy la r 
pari a calotte of large cells has been formed, in the basal pari n o cell 
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Fig. ,'i. Fagus sj/lualicti. <i Ovule (7/7) with Integuments iinil caecum-formation from 
the embryo sac. b Embryo sac from the same ovule in greater magnifi« alion. Ihe 
polar nuclei just migrating down into the raecum. c Emliryo sac with free endosperm 
nuclei and undivided egg-cell. At the base of Ihe embryo sac nuclei in fusion, 
visible in greater magnification in I iy. 3d, — a and c aboutX180, l> and c/ more 

enlarged. 

formation has yel taken place, hut radially on I growing cytoplasm rays 
have been formed from the nuclei, which sometimes meet between 
two nuclei th.it are close to each o ther ; obviously this is a first 
development t owards secondary spindles and cell wall format ion. 

The fur ther development of the endosperm is evidenl from 

Fig. 4 6 — b l , which shows a later stage (from (i/8 1950). when the 

embryo has begun differentiat ing and pr imord ia of the cotyledons 

http://th.it
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iippeiir. The cellular tissue in Ihe upper pari of the embryo sac now 
has enlarged so much lhal il 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 tissue along the walls, con
sisting of only 1 —2 cell layers, and at the limit between this and 
the vacuole there are some free nuclei. In the base of the embryo sac 
cell formation has also taken place, but it is not yet completed and does 
not proceed regularly inwards but has a course that is somewhat 
irregular. 

The further development ol endosperm and embryo is shown in 
Fig. I f . In the ovule represented in the figure the embryo, now with 
two distinct 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 Qiicrcus rnbur. This vacuole is at the sides surrounded by a thin 
cell layer which in the basal part expands into a larger tissue. Fig. 4 </ 
shows a later stage ((i-8 195fi) where the cotyledons of the embryo have 
begun lo assume the folded condition characteristic of Fagus. 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 cavity surrounding it will be united with 
the large vacuole and the embryo will grow down into this. 

In material that was fixed in the hitler half of August the latesl 
development was observed: the embryo now has increased so much 
that it tills practically the whole seed. In several slides from Ihe fixation 
of August 20 it was observed that only inconsiderable rests of the 
endosperm were left at the base and apex and these were obviously in 
disintegration. Apparently Ihe endosperm is comparatively better 
retained at the base. Fig. 1 c shows this pari in a seed lhal otherwise is 
almost entirely filled by Ihe embryo so that only a thin compressed 
endosperm layer remains in Ihe periphery, which al the apex expands 
into a thicker layer. However in Ihe basal part the cell structure is. as 
visible from Ihe figure, still retained. Some cell nuclei in these cells, 
which, as frequently in this part, contained a larger number of nucleoli, 
had an irregular outline and were flattened or lobate (Fig. 4 / j . 

The endosperm formation of Fagus sglvatica thus agrees principally 
with thai of Querctts robur. There is the difference that Ihe cell forma
tion as a rule does not proceed as far as in Ihe latter species: Ihe 
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Fig. 4. Fligus sylvatica. I.iilrr endosperm .mil embryo dcwlopment. n n' Knilospcrni 
117 7| willi cell formalion in the micropvlar pari anil beginning of secondary 
spindle formation in Hie base of Hie same embryo sac. b b' baler slage of endo 
sperm formalion [6/8), Ihe micropylar pari filled with cellular tissue al Hie base 
(same embryo sac) incomplete wall formalion and in Ibe centre a large vacuole 
(more than one half of the embryo sac! with a thin cellular tissue along the «alls . 
e Later endosperm with cellular tissue (dotted> and a large cavity <l The embryo 
lias almost reached the large cavity, e Remnants of endosperm and iiucellus (striated) 
a l the base of an ovule, almost completely filled up by Ihe embryo (20/8). In 4 / 
two cells from Ibe same endosperm in greater enlargement, a c.X80. b and c c.XöO 

<• and d c.X 15. 
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remaining vacuole is generally cons iderably greater . There is, however, 
a cer ta in variat ion in Fagus sylvatica in this respect; the vacuole is not 
a lways of the same great size. In an exceptional case it was par t icular ly 
observed that almost the whole e m b r y o sac was filled with cellular 
tissue, there were only a few compara t ive ly small vacuoles: this 
probably, however, was an a b n o r m a l case, where the embryo was 
going to abort . 

The genus Nothofagus, closely related to Fagus, has recently been 
investigated embryological ly by Poole (1952). who gives some informa
tion also of the endosperm format ion , whereas the investigations ol 
Langdon (1917) are more pure ly morpholog ica l -ana tomica l . As regards 
the general s t ructure ol the ovule it is slated by Poole thai in Nothofagus 

there is only one in tegument ; the reduct ion of the inner integument 
that may be observed in Fagus thus has gone a step far ther here , so 
that this in legumenl has quite d i sappeared . T h e enlargement of the 
embryo sac by way of c /ccH/n-s l ructures toward the chalaza is also 
ment ioned, though the terminology is ano the r : t he r ema in ing nuce l la r 
co lumn below the an l ipodals is called a •• pos la inent» . Tile endosperm 
is apparen t ly formed in the same way as in Fagus: a l t e r a stage with 
free nuclei a large-celled tissue is formed in the periphery, which never 
completely fills the e m b r y o .sac. but leaves a big centra l vacuole. A 
difference compared with Fagus is that the e m b r y o is said to develop 
before the endosperm. 

3 . C a s t a n e a sa t iva Mill . 

T h e earl ier e m b r y o sac development of Castanea sativa was described 
b \ Benson (1894:). In order to e lucidate the later stages, fixations were 
made in the s u m m e r and a u t u m n of 19.36 of mater ia l from cult ivated 
trees in the Botanical Garden of l u n d . T h e species here in favourable 
condit ions produces some ripe t mi l s , and also Ibis year in spite ol the 
cold summer , some at least near ly ripe nuts were developed; embryos 
were also observed in several developing seeds. 

In compar ison with the condi t ions in Quercus rabuv and Fagus 

sylvatica the embryo- and endosperm-deve lopment of Castanea sativa 

is very late. In fixations f rom August 20 several e m b r y o sacs wi th 
undivided secondary nucleus were observed: only exceptionally had 
the development proceeded far ther . At this l ime the e m b r y o sac had 
developed a vigorous c / c n m i - p r o l o n g a t i o n and the secondary nuc leus 
had migrated down in Ibis. In one case (Fig. ha) the development had 
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advanced a little farther: the secondary nucleus had divided into 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 aborting 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 centre of the 
endosperm, which was surrounded by cellular tissue, somewhat thicker 
in the inicropylar part. 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 lor the endosperm of Salix and Gtile (Håkansson. 195-1, p. 330, 
1955, p. «.)). 

The cell nuclei 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 the same cell; aggregations of 
up to 10 nuclei might lie in a cell, partly in fusion (Fig. 5c) . In an 
endosperm nucleus a nuclear division was observed with a very great 
number of chromosomes, more than 100 in number. The chromosome 
number of Castanea saliva is n = 12 I Tischler. 1950), and the nucleus 
observed was perhaps enneaploid i through a fusion of three triploid 
endosperm nuclei), perhaps the chromosome number was still greater: 
it could not be exactly determined. 

In material from the middle of October (17/101 there were also, in 
some cases, large embryos. Fig. 5/) shows a such embryo, with well-
developed cotyledons, which forces ils way down almost to the middle 
ol the embryo sac. The endosperm around the embryo has been 
dissolved, and also the remaining endosperm tissue has been pressed 
together; lacunes have arisen there as well as dense stripes of com
pressed tissue. However the original cavity in the centre can still be 
observed, having partly a rather regular wall. In Castanea sativa too 
the cell formation is thus incomplete in the endosperm. 

Some observations were also made on the earlier stages of the 
embryo development of the investigated genera. An embryo of Quercus 
robar in an early stage is shown in Fig. 6«—b. Here a suspensor cell 
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has been detached and the embryo proper lias 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 part of the embryo, which contains two large 
nuclei. II it is imagined that the embryo is turned 90 degrees, it must 
gel the appearance shown in Fig. ß c : the embryo proper has first been 
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. (> (I. which shows a somewhat later stage, the primary oblique 
walls are directly visible. Besides the first two walls ;i third oblique 
wall has also been formed here which has separated a cell at the side 
of the embryo: in addition further divisions ol the original cells have 
also taken place here. 

Fig. (>c. showing one of the two sections in which an older embryo 
is divided, still exhibits the oblique wall system in the embryo. However 
it is evident that the development does not follow any slrict scheme 
bul may vary to a great extent. 

The SUSpensOr in these young embryos is still I celled, whereas in 
Quercus velatina (Conrad, 1900) and Q. prinas [Vecchiercllo, 1928) it is 
said to be 2-celled. In a later stage (material of 3/8 1955), when the 
embryo is multicellular, oblong and flattened above, though no 
cotyledons are yet 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 I Fig. (>/—ft). This suspensor 
scarcely can have arisen from the original suspensor cell, the nucleus 
of which early shows siarns of degeneration, but has certainly developed 
from the embryo proper, as a »secondary suspensor». 

The merisiems of the radicle in Quercus priiuts were investigated by 
Yecchierello 11928). who found that they on the whole are of the same 
type as in the Gyninosperms ip. 57: »the root of Quercus firinus at this 
stage of full development has all or practically all the characteristics 
which typify the apical root-development of the (iymnosperms»). 
Especially it may be mentioned that the periblem originates from an 
apical mer is tern of several cell layers, which downwards also gives 
rise to the root cap. 

The earlier development of the Fagus embryo is reminiscent of the 
conditions in Quercus. Fig. 6 i shows a 0-celled embryo, where a 
suspensor cell has been detached and the embryo proper has been 
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Fig. ö. II Castanea sativa, embryo sac iao/8j wilh large prolongation, containing two 
I)ig endosperm nuclei. In the egg cell a sperm nucleus, the antipodal« degenerating. 
/> The same, seed (17/10) with a large embryo, penetrating in and dissolving Ihe 
endosperm tissue (dolled), which has a great cavity in the lower part. C The same, 
nuclei from a targe endosperm cell, partly in fusion, ii Hilulri nana, longitudinal 
section of fruit and seed. The embryo is surrounded by nutritive endosperm tissue 
(dolled). Testa black, e Pari of Hie endosperm in 5 '/ (between the striated lines) 
in greater enlargement, The cells filled with aleurone grains. — n C.X200, l> c.xli), 

il C.X50, c and c more enlarged. 



18(5 BT. HJELMQVIST 

divided by an oI)li(|iie and somcwhiil \ a l \ a l e wall, a l ler which a second 
similar wall has been formed at a r a t h e r acute angle to this. A smaller 
cell has apparen t ly in addi t ion been cut oil' at the base: of the three 
o ther cells formed in the embryo p roper one has obviously been divided 
by a transverse wall. 

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

A later stage is shown in Fig. <>/ HI. The embryo is here multi
cellular but still undifferentiated, of oblong, rounded shape. At Ihe base 
there is a small, protruding suspensor. consisting of two cells, one 
lager and one smaller one. Apparently these two 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. V) n shows a later stage, from an embryo with two narrow 
cotyledons. The suspensor (which is divided into two sections) is made 
up of several cells which form a small protruding tap, in the same 
way as in the older embryo of Quercus. The cell division is slill in 
progress. Towards Ihe rest of Ihe embryo the limit is undistinct. Owing 
to the changed appearance and the late development of this suspensor 
it may be called a secondary suspensor. 

The mcristems in the radicle of Vagus sijlixitiai have been described 
by Clowes (1950). Their complicated arrangement, issuing from a 
promeristem, is held by Esau (19531 to be in principle the same as in 
Pseudotsuga; in any case there are also here great agreements with the 
Gymnosperms. A similar arrangement is also found, according to the 
observations of Ihe present writer, in Ihe embryo of Castimea satioa, 
which already was referred by Flahull (1.S78) to the same type 
as Fagus. 

The embryo development of Notbofagus has been touched upon 
by Poole (1952). According to this author the zygote is severed by a 
Iransverse wall and then the basal cell is divided by a longitudinal wall, 
the apical one by way of »irregular division». No true* suspensor was 
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Fig. (>. '(—/i Embryo development of Quercun robin, n -h 9-celled embryo, two 
subsequent sections, c The same embryo when lurncd (I0 degrees. </ 10-celled 
embryo with oblique walls, e A seclion of an about '20-ecllcd embryo. Hie oblique 
wall systems are visible, the nucleus of the suspensor cell probably begins to 
degenerate. / /i Suspensor from a multicellular, still undifferentiated embryo. 
3 subsequent sections, i n Embryo development of Fat/us syloatlca. i 6-ccllcd embryo. 
/.• A seclion of an about lß-celled embryo, two suspensor cells. / in Secondary 
suspensor developing from multicellular embryo in different enlargements, ii Suspensor 
of an older embryo with cotyledons developed, o—S Embryo of Betaltt verrucosa. 
o 4-celled embryo, p 5-ccllcd embryo. ',• The same embryo when (uriied 90 degrees. 
r Embryo with several cells, s Older embryo with well-developed suspensor and 

hypophyse. Enlargement about X 470. except l> /. aboulX'200. 
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observed. Probably this account implies thai the development is about 
the same as in Fagus. 

Summarizing, it may thus be said that the endosperm of the Fagaccan 
genera investigated is characterized by the formation of a great number 
of free nuclei and a subsequent cell formation, beginning in the micro-
pylar part and proceeding centripelally. yet always leaving a central 
cavity in the embryo sac. If il is true that the total cell formation is 
more primitive than the partial one (ef. Håkansson. 1954. p. 331), then 
the endosperm conditions of Fagaceae are in good agreement with the 
assumptions that lor other reasons have been made about Ihe position 
of Ihe genera. Quercus, which is to be considered more primitive, has 
almost complete tissue formation in the endosperm, in Ciistanea, which 
appears somewhat more advanced. Ihe cell formation does not proceed 
so far. and Ihe comparatively derived genera Fagus and Nothofagus 
have a very incomplete tissue formation. On the other hand, the embryo 
formation, as far as it has been investigated, is of a type that does 
nol fil into any scheme: there is no regular sequence of Iransverse and 
longitudinal walls, as in the types of Soueges. but the embryo is 
characterized by oblique walls and shows, moreover, a rather great 
variability, A peculiar feature is the secondary suspensor which is 
formed in a later slage of the embryo development. 

A comparison of the endosperm and embryo formation with the 
other orders which have been regarded as related to Fagales, and 
sometimes together with this order have been designated as Ainenli-
ferae, shows some interesting facts. To begin with Ihe order Juglandales, 
with Myricaceae and Juglandaceae, the conditions here arc best known 
in the family Jtiglttiulaceae. on which several special investigations have 
been made (Langdon, 1934; Nast, 1935, 1941; Mc Kay. 1947). From 
these it is evident thai in Ihe endosperm formation, as in Fagales, a 
great number ol free nuclei at first arises and thai subsequently cell 
formation lakes place in a centripetal development. In Juglans (Nasi. 
1941) Ihe cell formation is said to begin in Ihe micropylar part as in 
Fagales; in Carga it is staled to emanate from the chalaza (Mc Kay. 
1947); Ihe latter statement has been doubled, as a such development 
is very unusual. As is the case in Fagales, Ihe endosperm is never 
quite cellular, but a central vacuole remains. The embryo formation 
(Lagndon, 1934; Nast, 1941) agrees with the one observed in Fagales 
with regard lo Ihe facts that the embryo is generally divided by oblique 
walls and thai, moreover, a great variation occurs, as has been shown 
in detail by Nasi (19411 for Juglnns regia. A difference is that here no 
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primary suspensor cell is detached by a transverse wall: in Juglandaceae 
it is thus the embryo in its entirely which is divided by oblique walls, 
whereas in Fagales il is the terminal cell. The meristem system in the 
root part of the embryo appears, according to the descriptions oi 
Neumann (1939) and Nast (I.e.), to agree with that one ol Ftigales. — 
The iamily Mi/ricaceae is not equally thoroughly investigated: as to the 
endosperm there is however the statement that it in (idle palustris 
shows a complete tissue formation (Håkansson, 1955); otherwise it is 
in its general development reminiscent of Juglandaceae. Further in
vestigations of the other genera ol Myricaceae are desirable: especially 
it woidd be ol interest to know the embryological conditions in the 
genus Canacomyrica, a deviating and apparently primitive genus, which 
has been referred by I.eroy (1919; 1935. p. '215) to a subfamily of 
its own.1 

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

The order Betulales. which earlier has been united with Fagales, is 
not investigated as to endosperm and embryo development. On this 
account some observations were made on material of Belnlti verrucosa 
and nana, of Swedish origin. The development of the endosperm re
sembled in its general features the conditions in Fagales ia more 
detailed account is prepared by professor A. Håkansson), but there is 
the important difference thai, contrary to the statements in the 
literature, it forms in Betulu a persisting nutritive tissue around the 
fully developed embryo. This tissue consists of '2—4 cell layers round 
the greater part of the embryo: only at the radicle is il tapering 
iFig. 5 d—e). The cells, like those of the embryo, are Idled with aleurone 
grains, which as a rule are heavily stained with hacmato.wlin. eosin and 
picric acid. This nutritive tissue was observed in Betala verrucosa and 
nana, and likewise in Alnus glutinosa; in Carpinus betitlas il is appar
ently also present, I bough the material of this species was poor and 
more thorough investigations are needed ol (.orylaceae. Also some stages 
of the embryo development were observed in Betula verrucosa (some 
of them belong to material placed to my disposal through 1 he-
courtesy of professor A. Håkansson). As is evident from Fig. 6o—S, 
the embryo formation differs rather greatly from that observed in 
Fagales. The first transverse walls are a little oblique, il is true, and an 

1 The investigation of Yen f 1950) on the floral morphology and anatomy of 
Myrica rubra gives no detailed account of the endosperm development. 

13 IlolmitsLa Xoliser Jf'57. 
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apical sector is formed, delimited by oblique walls (Fig. (>r), bul other
wise the walls have a normal Iransverse or longitudinal arrangement, 
and there is a vigorous suspenso!*, made up of several cells, and a 
hypophy.se (Fig. (is). The embryo here can rather well he referred to 
Ihe Astereae type. A certain similarity exists to the embryo of Casixarina 
(Swamy. 1948), which, however, is referred to Ihe Cruciferae type, as 
the basal cell is stated to lake only inconsiderable part in the formation 
of the embryo proper. 

The great differences that are found in endosperm as well as embryo 
formation between Fagales and Betulales corroborate thai the two 
orders are not so closely related as was earlier assumed and strongly 
support the opinion of the present writer (1948) lhat they should be 
regarded as separate orders. 

Through the occurrence of a persistent nutritive tissue formed by 
the endosperm the order Betulales forms a transition to the order 
Leitneriales, which otherwise is ollen regarded as deviating from the 
other Ainenliferae 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, docs not imply a very great 
deviation. For instance in Fagus in late stages of Ihe embryo develop
ment remnants of Ihe nucellus may remain at Ihe base of the ovule 
(cf. Fig. l e i : the difference is thus only that these rests in Leitneria 
remain somewhat longer and surround the whole embryo. The embryo 
of Leitneria (Pfeiffer, I.e.) shows in addition by its oblique walls and 
irregular cell formation a great agreement with Ihe conditions occurring 
for instance in Juylaiulaeeae. 

The order Balanopsidales has, like Betulales and Leitneriales, 
persistent endosperm in the seeds, but Ihe embrvological conditions are 
otherwise almost unknown, owing to the difficulty of procuring material, 
and it is hardly possible to draw any systematic«! conclusions from the 
embryology. 

Finally, as regards the order Salicales, there is in Ihe endosperm 
development of Salix (Håkansson. 1954) a great agreement with Ihe 
conditions in Fagales. The development is more rapid, but the succes
sion of nuclear and cell divisions is very suggestive of for instance 
Fagus, Ihough the, cell formation in Salix is more incomplete; nuclear 
fusions also occur (Håkansson, oral communication). For Populus it 
is stated that the endosperm completely fills Ihe central cavity, but the 
picture thai is meant to show this (Nagaraj. 1952. Fig. 83) is not fully 
convincing: in a slage when the embryo is of a rather advanced 

http://hypophy.se
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development, cell lormation is only found in the outermost periphery 
of I he endosperm; thus it appears improbable that the endosperm will 
be completely Tilled by cellular lissue. The statement that Populus 
has a complete cell formation in the endosperm has been quoted in 
support of the opinion that this genus should be more primitive than 
Salix; a confirmation however is needed before this can be done, as 
there are several important reasons speaking against this opinion (cf. 
11 jclmqvist, 19481. La., also the pollen morphology (Erdtman, in letter). 

The embryo development, as it has been described for Salix by 
Soueges 11923) and for Populus by Nagaraj (1952), is greatly divergent 
from the conditions in Fagales and agrees with more "normal" con
ditions: at least Salix belongs to the Astereae type, the Polygonum 
variation (Soueges. I.e.). However it should be remembered that 
Chamberlain (1897) in Salix in some cases has found a cell formation 
by means of oblique walls, which cut off an apical sector. In I hese 
cases there is a great likeness to the embryo of licluln and thus we gel 
a transition from the irregular type in Fagales and Juglandalen over 
Betulale.i to the order Salicales, which in different respects 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 
10 the systematica of the Amenliferae and elucidate to some extent the 
relationships of the different orders. When, on the other hand it comes 
to the question of the common systematical position of the whole group 
il is. of course, difficult to base an opinion only on these characters. 
11 is not known with certainty which characters, lor instance in the 
endosperm formation, are primitive and which are derived. Håkansson 
(1954) obviously is of the opinion that a nuclear endosperm with a 
complete cell formation is to be regarded as more primitive than the 
type where cell formation is incomplete, such as it occurs at least in 
many of the Amrntiferae. It is possible that this is Ihe case, but il 
must then be pointed out. thai a development from complete lo in
complete cell formation occurs already in the Gymnosperms, where 
in ductales we have instances ol the latter. That the same character 
occurs in the Amenliferae is thus no proof against the primitiveness ot 
Ihe group: it agrees in this respect with a Gyinnosperm group, with 
which there also are some additional resemblances in the endosperm, 
such as Ihe nuclear fusions occurring both in the common endosperm 
room and in the separale cells (cf. Hatlaglia. 1951). As regards the 
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organization oi' the embryo there are also some similarities between the 
types occurring in Fagales and Juglandalen 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 (iymnosperms (see 
Johansen. 1950). In the development ol the root meristems there are 
also, as mentioned, great agreements with the Gymnosperms, whereas 
the similarity with some Leguminosae, judging from the investigations 
of Neumann (1939), apparently are incomplete. Thus it appears as it 
there were nothing in the endosperm and embryo development speaking 
against the opinion that the Amentiferae are of a primitive nature but 
some (acts supporting such a view. 

In a recent publication Constance (1955) has criticized the opinion 
held by some authors, among them the present writer, that the orders 
designated as Amentiferae are a primitive group. The embryologies] 
resemblances that are found with the Gymnosperms are regarded by 
this author as partly very superficial, partly due to 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 reduction of advanced types. To Ibis may be said that 
hypogyny and epigyny 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 characters thus do not give any 
certain guidance for placing a group in the system. It may further be 
pointed oul that also among the Gymnosperms coalescence ollen occurs 
between different organs in the floral region; this can thus also appear 
in primitive groups. As regards, then, those embryological conditions 
that are held lo indicate primitiveness the present writer must admit 
that he regards them as partly \er\ important. The more essential 
embryological characters musl be of great systematical importance, 
partly because they refer lo early developmental stages, which are 
specially elucidating for the phytogeny, partly because they are very 
slightly influenced by external conditions. It is true thai certain 
embryological conditions, as the aforementioned agreements in endo
sperm development bei ween the Amentiferae and some Gymnosperms. 
have no greater importance, as similar conditions are found in many 
other groups (though some details may not be common there). Uut for 
instance such a feature as the branching of the pollen tube, sometimes 
resulting In a whole cluster of branches, and I lie long lime from 
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pollination lo fecundation, sometimes a whole year, must be of 
•systematical importance. II implies that the haploid generation has a 
comparatively great independence, and as the development from 
Gymnosperms to Angiosperms involves a reduction of the gametophyte, 
Ihis must lie held to he a primitive character. Also in the embryo 
organization Ihere are. as mentioned above, in Fagales some connections 
lo the Gymnosperms. and also Ihe lability in the cell formation of the 
embryo, from which a development is conceivable in different directions, 
must be a primitive feature. Oilier embryological characters, which arc 
usually regarded a.s primitive, have also isolated occurrences within 
other groups, hut the combined occurrence of several such characters 
among the Amentiferae can scarcely be due to a chance hut must 
speak in favour of Ihe view thai the group has an original position. 

Conclusions 

1. In Ihe nuclear endosperm of Quercus, FagiXS, and Cast/men cell 
formation begins at a lale stage and Ihe cellular tissue never fills the 
endosperm completely, but a small vacuole is left in Quercus. a large 
one in Fagus, while Castanea is intermediary. Nuclear fusions occur 
holh in the common endosperm room and in the separate 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 merislems of these 
genera are, as found by earlier investigators, reminiscent of those of 
Ihe Gymnosperms. and in Castanea the conditions are similar. 

.*!. The order lictuliiles differs sharply from Fagales in having a 
persistent nutritive endosperm tissue; in Ihe genus Bctuln il was also 
observed thai the embryo was ol another, more regular type with 
well-developed suspensor and hypophyse. 

4. The embryological differences between Fagales and Belulales give 
support to the view thai they should be regarded as separate, though 
related orders. Similarities in endosperm and embryo development 
between Fagales and Juglandales confirm the affinity of these two 
orders. To the orders I.eitneriules and Balano/isiüules. with persistent 
endosperm, Belulales to some ex ten I may form a transition. The order 
Salicales has the same general endosperm development as Fagales. 
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but the embryo is deviating; 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 that the Amentiferae have a primitive 
nature. On the contrary, the embryo has some features that are 
reminiscent of the Gynuiosperms, and in addition its irregular develop
ment i in Fagales, Juglandales, and Leitneriales) may be a primitive 
feature. Thus the view, partly based on embryological facts, that the 
Amentiferae are a primitive group, is further supported by the 
embryogeny. 
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Notes on the Giant Chromosomes of 
Allium nutans 

By ARTUR HÅKANSSON 

l Institute of genetics, Lundi 

Our knowledge of the mode of formation and of structure of very large 
nuclei has been largely increased through the investigations of Lothar 
(ieiller and his coworkers. In many tissues the nuclei after termination 
of mitotic activity undergo a considerable enlargement. In many cases 
Ibis was shown to depend on endomitosis. repealed divisions of the 
chromosomes within the intact nuclear membrane; the result is high 
polyploidy, endopolyploidy. Some of the huge nuclei of certain special 
cells of a glandular or hauslorial nature have been shown to possess 
chromosomes of highly increased size and of complicate structure. The 
chromosomes have repeatedly divided but incompletely, the different 
strands being held together. Thus such polytene chromosomes are very 
thick and through ,i hirge elongation of the strands they become "giant" 
chromosomes. 

Observed are the giant chromosomes because the nuclei are in pro
phase; a metaphase stage does not follow. However, Brink and Cooper 
(1943) in dividing antipodals of Horilcitm jubatum, in embryo sacs 
fertilized b\ rye sperms, observed the haploid number |14| of "giant 
chromosomes in some divisions, in other a very high number of chromo
somes of ordinary size. Hasitschka (1956) investigated more than 3000 
ol the large antipodals of Papaver rhoeas. She observed only one cell 
with mitosis, which was 128-ploid and had chromosomes of ordinary 
size. "Ruhekcme" showed five different structure t\|>cs. one of them 
was seven "giant" chromosomes, bundles of despiralizcd chromosomes 
with a large, undivided, heterochromiilic part in the centromere region. 
Tschermak-Woess (195(5) reports that the nuclei of the wellknown giant 
antipodals of Aconitum increase in size through endomitosis causing a 
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high degree of polyploidy: however, a small number of nuclei have Ihe 
haploid number of gianl chromosomes. As in Papaver they showed a 
tenfold increase in length, compared with normal metaphasc chromo
somes, and consisted of different strands, they here showed "eine 
kabelaktigc Bündelung"'. Nuclei with doubled or trebled chromosome 
number have been observed in many endosperms, generally they have 
arisen after mitotic disturbances or. more rarely, endomitosis. Only a 
few cases of giant chromosomes have been reported. In the sickly 
endosperm of Brassica oleracea, which was formed after pollination 
with autotelraploid plants, very large endosperm nuclei were frequent; 
some of them showed prophase with enlarged chromosomes in the 
triploid number, other endopolyploidy with normal chromosome size 
(Håkansson. 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 nuclei underwent a still higher increase in 
size; he found evidence that the latter contained giant chromosomes, 
(«eitler also studied the structure of degenerating giant nuclei. The 
related Nothoscordum frayrans also has endosperm nuclei with doubled 
chromosome number near the chalaza (Håkansson. 1953). 

In Allium one of the synergids regularly becomes very large, also 
the nucleus enlarges highly and has soon a dense content. During my 
study of parthenogenesis in A, nutans (Håkansson. 1950) I also in
vestigated very old embryo sacs of emasculated flowers, where inter
esting anomalies occurred. In some hypertrophied synergid nuclei giant 
chromosomes were observed (compare Fig. 4 in this paper). During my 
work with .t. milans and .4. odorum I have made further observations 
of enlarged chromosomes; synergidal changes were rather similar in 
the two species, but only the giant chromosomes in t. nutans will be 
described. 

Such synergids which remain small, have soon a highly chromalical 
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 Ihe nucleus take various courses. In embryo sacs with 
beginning embryo formation, which occurs through parthenogenesis, 
Ihe synergid nucleus often becomes less dense; it could often be observed 
that 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. Giant chromosome from a 
synergid nucleus ot Allium nutans. 

evident that the nucleus had enlarged, polytene chromosomes with 
cable structure. Fig. 2 and 3 show nuclei ol similar appearance. That 
the chromosomes have a considerable length was seen in cases of oils 
which showed the surface of the nucleus. The embryo sac has the 
zygoid chromosome number, that is 42. I have suggested that the large 
synergid nucleus is polyploid; Geitler Ihinks that in A. ursiinim the 
nucleus surely was endopolyploid. Any metaphase 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 pccularities in common with I he giant chromo
somes mentioned above. It is ver\ 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 part of the 
chromosome is homogenous showing no fibre structure. It is probable 
that here heterochromatic segments including the centromere arevisible. 

Synergid nuclei of the appearance shown in Fig. 3 were also observed 
in I. odOTiim and here also in fertilized embryo sacs with some endo
sperm nuclei: the third increase in size observed in nutans alter three 
or four weeks in ovaries of emasculated flowers was not observed in 
this species. Such hypertrophied nuclei are rare, though once two were 
observed in an ovary where the rest of the ovules were degenerated 
Fig. A shows such an old nucleus. The synergid has lost its wall and 
original position and moved below the embryo, which counted in all 
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Pig, 2—1. Syoergids of .1. nutans. 2: synergid at the lime of early stages of embryo 
formation, XtlO. — ;i: ditto. X540. — 4: embryo and synergid in an old embryo 

sac from the ovary of a flower four weeks after emasculation. — X HO. 

50 cells. The nucleus is very large, being easily observed with a magni
fying glass; its length was nearly a quarter of a millimeter. There is 
now more "caryolyniph" in the nucleus indicating an uptake of water. 
During the expansion of the nuclear membrane the chromosomes be
come more stretched but their polytene structure was in most cases 
distinct. The ends of different chromosomes often musl be fused, 
because one rarely observes free ends. The nucleus figured also con
tained a nucleolus, other such nuclei had more nuelcolcs: some undif
ferentiated substance was no doubt a product of the senescence of the 
nucleus. 

Some degenerating nuclei had a dense structure of line threads, giving 
the impression, that the strands of giant chromosomes had separated. 
Geitler (Lc) has made similar observations In old giant endosperm 
nuclei of Allium ursinum, which he interpreted in this way. Other 
degenerating nuclei in A. milans had giant chromosomes which had 
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completely lost any s t ruc ture ; they seemed to have been semiliquid 
which in one case was proved by the i r regular con tour of the ch romo
somes. 

It is now clear, that m a n y large synergid nuclei conta in very large, 
polylene chromosomes with cable s t ructure , s imilar to giant c h r o m o 
somes described in recent publicat ions on giant an t ipodal a n d endo
sperm nuclei. 
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Notes on Endosperm Formation in Betula 

By ARTUR HÅKANSSON 

(Institute of genetics, Lund) 

Notwithstanding their general occurrence, contested systematical posi
tion among dicotyledons and economic importance, our knowledge of 
the embryology of many member.', of Amentiferae sbows large lacune.s. 
The seeds have generally been described as endosperm-less, which 
means, that the endosperm formed is destroyed by the growing embryo 
finally filling the seed, but Hie development and appearance of this 
endosperm is with certain exceptions unknown. As a rule only the 
earliest stages of the endosperm have been observed, which show free 
nuclei, that is. development occurs aller the Nuclear type. Previously 
I have investigated endosperm development in Salix (1954) and MtfHca 
(1955) more closely, last summer (1950) I fixed parts of catkins of 
Betula verrucosa. 

The ovule of Betulaceae lias a rather large nucellus and one integu
ment with a rather short, straight micropylar canal which is nol used 
by the pollen tube. The latter was shown by Na wasch in rather long 
ago. he has also described I he development of nucellus and embryo sac 
before fertilization. Benson in the same year (1894) published contri
butions In Ibe embryology of Amentiferae where also one linds some 
noles on Betala. Peculiar is a statement, "die eigentliche Schicht- oder 
Tapetenzelle wird also hier nicht abgeschnitten" (Nawaschin, 1894). 
Thus the cell layers above eine 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 eine forming macrospores. the innermost growing to 
normal embryo sac. Thus Normal type of embryo sac development seems 
to occur in birch. 

Benson found slightly more than four weeks between pollination and 
fertilization in Betitla, ovules being very undeveloped at pollination. 
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Development of llie vegetation being very slow in 1956. fixations were 
made for Ihc first time on the 22/6. Sonic unfertilized ovules showed 
that in the embryo sac the polar nuclei had united to a central nucleus, 
while the antipodal cells had disappeared. Fertilized ovules had attained 
rather different size. Clearly fertilization induces a rapid growth, hut it 
occurs at somewhat different time. \ few ovules contained an undivided 
egg and endosperm nuclei, but generally a small embryo was present 
with an increasing number of free endosperm nuclei (Fig. l l . The em
bryo sac was still within the rather large nucellus. but as the endo
sperm grows, it encroaches on the lateral parts of the nucellus which 
disappear. The base of nucellus persists as well as the uppermost part, 
the latter is. however, less permanent. Then the endosperm tissue has 
been completed. 

Before cell formation one often observes two free nuclei close to the 
embryo, and already in the earliest fixation and in most advanced 
oxides some large vacuolate endosperm cells could be observed around 
the small embryo. Similar observations have been made in Salix. In 
material fixed some days later one could observe a layer of small endo
sperm cells surrounding the large vacuole, free nuclei had previously 
taken position near the wall and cells had been formed. The embryo 
was a still small globe and a suspensor. fixation procured from other 
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 layer has divided and endosperm tissue grows 
in centropetal directions against the centre of the seed. In the chalaza 
end the endosperm may for some time remain nuclear (Fig. 41. In this 
lower part ot the endosperm, formation of small uni-nucleate cells at 
one time lills the lumen with tissue. 

The tissue that soon fills the seed consists in its central pail of 
vacuolate endosperm cells of varying form and often considerable size 
(Fig. 3). The peripheral parts of the endosperm are smaller cells with 
more cytoplasm. The volume of the endosperm increases and Ihc inner 
layers of the integument are destroyed. The phase of rapid embryo 
growth begins after the endosperm tissue has attained its largest volume. 
Because of frequent degenerations only few instances of such growing 
embryos were seen. The elongating embryo clearly grows into the endo
sperm absorbing this tissue to a large extent. The tact is, that in birch 
Ihc endosperm is not complelely destroyed. The outer layers of small 
endosperm cells persist. Fixations made 11/7 and 27/7, the latter a 
colleclion made in another more shady locality, showed endosperm with 



K.\nOSI>i;HM iOHMATIOX IN BETLI.A 203 

Fig. I—.). Ovules of Hrlni'i showing different stages of endosperm formation. — 
I: free endosperm nuclei willi tree-celled embryo within the nueellus. — 2: cellular 
endosperm partly fills the central vacuole; lateral parts of the nueellus have dis
appeared. - 3: the young seed is filled of endosperm tissue, the embryo is still 
small. — I: the endosperm near Ihe ehalaza is still nuclear. 5: mature seed. 
somewhat oblitjuely cut; the embryo fills the seed, endosperm layers persist between 

embryo and testa. 
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storage substances filling the cells, in the latter case they were less 
abundan t . The n u m b e r of s torage layers varied somewhat wi th in the 
seed; it was three lo five. T h e e m b r y o had m u c h s torage in the cotyle
dons (Fig. 5) . 

The endosperm of Betitla thus becomes a large, solid t i ssue: its ou ter 
par t persists and is changed to a s torage tissue, but the m a i n of the 
storage of the seed is in the cotyledons of the embryo . We have thus 
found that the endosperm in the invest igated genera Salix, M urica and 
Betula was different. In Salix it only lo a certain extent w a s cellular 
and never filled the central lumen, in Myricu it was completely cel lular 
with no rest of lumen, but it had no storage and was replaced by the 
embryo, in Betula its outer cell layers became a s torage t issue. T h e r e 
is n o closer connect ions between these genera which belong to different 
orders . 

T h e endosperm of Alnus, the second large genus of the family Betu-

laceae does not seem to have been described. A short pape r on A. rugosa 

lYVoodworth. 19301. shows a figure wi th embryos on the hear t s tage 
and a large endosperm tissue filling the seed, as well as pho tomicro
graphs of seeds with ma tu re embryos and some s u r r o u n d i n g endo
sperm: the quest ion of occurrence of storage in this still persistent 
endosperm must remain open, however . In the family Bettilaceae m a n y 
au thors (for ins tance Lawrence , 1951) also include the genera (Utrinnas 

and Corglus. I have, par t ly m a n y years ago, investigated more young 
stages of seed development in Alnus, Carpinus and Corglus. These in
vestigations show that Betula ami Alnus a r e verj^ s imi lar in these 
regards, and. on the other side Carpinus and Corglus, whi le there a re 
differences between the two pairs of genera. Th i s s u p p o r t s the idea 
of a separa te family Corglaceae favoured by o ther au tho r s . 
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Marine Algae from Northern Norway. II 

By ERIK JAASUND 

1 Marine Botanical Institute. Gothenburg 

V find of some short, unbranched, cartilaginous brown algae scattered 
between the haplera of Alaria esculenta on an exposed skerry outside 
Tromsö (Fagervar, 70°N) has proved to be of great interest and induced 
the author to revisit the locality during the following year. The alga 
has since been found to be rather common, at least in Finnmark, the 
northernmost pari of Norway. 

The samples were in many ways like Chorda tomentosa Lyngbye and 
would no doubt have been referred to that species, were it not 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 he interpreted as another phase, pro
bably the gamelopliyte. in the life-cycle of that same species. 

Only slight disagreement as lo the taxonomic position of the brown 
alga, presented by Lyngbye 11819) as Chorda tomentosa, can be traced 
in the literature of algology. This is not surprising, as the species in 
most of its characters 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 similarity is so close, thai Chorda tomentosa 
has been considered by some authors lo be a spring form of (.horda 
filum Stackh. (e.g. Harvey. 1846 51, pi. 107; 1849, p. 31; and Hauck, 
1885. p. 394). 

On the other hand, some dissimilarities also occur, although these 
are not very striking; for example. Hamel (1931 39. p. 314) stales: 
"Ces poils sonl bourrés de chromalophores discoides, conlraireinent a 

11 Botaniska Xotisei 19S7. 
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ceux de C. Filum, qui n'en possedent que quelques-uns dans les cellulles 
jeunes de la base." He also mentions Ihe different shape and content of 
the paraphyses in the two species, with chromalophores ribbon-shaped 
in C. filum and disc-shaped in C. tomentosa. See also: Rosenvinge and 
Lund. 1947. pp.70—77 who clearly separate C. filum and C.toment osa. 

The north-Norwegian specimens have been compared with some her
barium specimens of C. tomentosa from Ihe west coasts of Norway and 
Sweden mow in Herb. Mar. Bot. Inst. 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 
Chorda, it will be convenient to refer to this plant simply as Tomentosa, 
and to refer to Chorda filum simply as Filum in the ensuing discussion. 

The assimilating filaments of Tomentosa, called "poils" by Hamel. 
differ quite a lot from Ihe 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, consti
tuting the growth zone. The assimilating cells of the filament above it 
are rather uniform, 20—27 u wide and 2—3 times as long, cylindrical 
and slighlly constricted at the cross-walls, and containing 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 a to 3—8 u. The hair 
has a basal growth zone and is directly set on the cortical cell, the 
pedicel. So. when the barrel-shaped cells comprising Ihe stalk of the 
Fomenfosa-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 FiVinn-hairs. As a result of studying the material, the author has 
come to Ihe conclusion that the dissimilarities outlined above are not 
only a difference in shape, but point also to a difference in function. 
The F(7u7;i-hairs with their extremely long and colourless cells are 
true Phaeophyceae-hairs. In Tomentosa, the cells of the filament con
tain numerous disc-shaped chromatophores and their function must 
be to assimilate. The paraphyses also have the same disc-shaped chro
matophores. but to much lesser extent. The Ff'/nnt-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.fi in 
Reinke. 1892). When the Tomentosa plant has reached the fertile stage. 
the filaments are shed, leaving only the basal stalk cells: this also 
suggests that their primary function is assimilation. According lo what 

http://29.fi
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lias been said above, the author interprets the TVme/jfosa-filaments as 
assimilalors and I his term will be used hereafter. Oltmanns used it for 
the paraphyses. The rounded cells forming the stalk may be the sile of 
unilocular sporangia (fig. 3 c). In specimens from an extremely exposed 
rock, the .stalk cells have I hick cell-walls. 5—7 ii. 

The paraphyses of Tomentosa vary both in (heir content and their 
shape. They are often elongate-davate ion specimens from exposed 
localities.!, or conical-vase-shaped, i.e. with maximum width near the 
base and tapering upwards. Some of the plants also had cylindrii al 
paraphyses with obtuse ends. According to measurements of the north-
Norwegian material, all the samples from exposed localities had long 
and narrow paraphyses, 110—120X9—12 u. increasing to 150—200X 
9 10 \i with extreme exposure. The probable reason for this will be 
given below. Material from localities only moderately exposed to the 
waves, or from really sheltered localities had shorter and thicker para
physes. 75 9 0 X 1 2 - 1 8 u (cf. Reinke. 1892. Taf. 29). All these types 
of paraphyses have rounded apices. 

The paraphyses of Filam are depicted by Harvey (1856—51, pi. 107), 
Newton (1931, p. 2011. Reinke (1892. Taf. 27) and others. Their clavi-
forni shape is more pronounced and their lop more flattened than is 
the case in Tomentosa. They could be compared with stalked, inverted 
pyramids. Further, they are shorter, about 30—50 u in Norwegian 
specimens (fig. 4, a). In French, British and Scandinavian waters. 
Tomentosa is recorded as a spring species. Filiuii as a summer plant. 
This may to some extent be the result of the disappearance of the assi-
milalors from the mature plant, giving it a Fi/um-like appearance. This 
is the case in northern Norway, where the alga in question has been 
collected at the end ol the north-Norwegian summer. 

The function of the Tomentosa paraphyses is probably mainly pro
tective. The assumption is based on the observation that when condi
tions are rough as on exposed rocks, they are extremely long and 
crowded and always much longer than the unilocular sporangia. In 
specimens growing in sheltered waters or sublitorally in the fjords, the 
paraphyses arc shorter, sometimes cylindrical or vase shaped and are 
of about the same length as the sporangia. In such fjord-material it 
can also be observed thai when the fructification is very rich, the spo
rangia predominate, and when poor the paraphyses predominate. Nol 
so from the more exposed localities, where the paraphyses always are 
crowded. So the extent of development of paraphyses seems to depend 
on external conditions. In Filum the paraphyses presumably play a 
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double role, partly assimilalory I their rich pigmentation) and partly 
protective (their shape). The hypothesis of the difference between the 
Tomentosa and the Filum paraphyses seems to be supported by another 
observation. In squash preparations of young specimens of Filum the 
cortical part of the lhallus 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 
to the neighbouring cells, form the outermost cortical layer. The inner 
cells could be called the pedicels of the paraphysis. They stretch out 
parallel to the t'.liordu-uxis, and on both sides of the paraphysis an 
unilocular sporangium usually forms, according to own observations 
and those of Reinke il892. Taf. 27) and Kylin ,1018. p. 32). As the tops 
of the paraphyses become hroader, they fill out the space available and 
form together an assimilating as well as a protecting system of great 
efficiency. 

II the paraphysis and the sporangium of Filum are regarded as 
formations of a first and a second order, both the sporangium and the 
paraphysis of Tomentosa seem to he 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, sometimes elongated somewhat radially. 
The paraphyses and the sporangia are seemingly set without any order 
on these pedicels and without any preference given to a paraphysis at 
the lop of it. Sometimes the sporangia predominate in number some
times the paraphyses. 

The hyphae arising from the inner cortical cells in C. filum give rise 
lo the wellknown septation of the thallus. This is not met with in 
Tomentosa, at least not in the material from northern Norway. 

According to Kylin (1918). Chorda filum produces 10 spores in the 
sporangium: the number in Tomentosa exceeds 50 and is probably 04. 

Sören Lund I in Rosenvinge & I.und. 1947) has made some interesting 
culture experiments on "Chorda tomentosa" to investigate whether the 
alternation of generations is the same as in (.'. filum. I lis illustrations of 
sporelings coincide perfectly with the appearance of young gamelophv-
tes observed on the north-Norwegian material. Even though his spore-
lings did not become fertile, they are regarded as supporting evidence 
thai (.'. tomentosa Lyngb. will have to be removed to the new genus 
Halosiphon. 

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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ex t reme exposure of some of I he sites has permit ted access only dur ing 

favourable condit ions of whea the r and swell. 

T h e occurrence a n d stage of development of the gametophy tc a re 

listed below; 

Station 
202 28/6 

203 Langnässkjär F 29/6 
207 Knivskjellodden F 

30/6 

208 Svärholtklubben F 2/7 

209 Kjöllefjord F 3/7 
211 Siemes F 4/7 

214 Nordkynodden F 6/7 
155 Kvif holmen T 11/7 
158 Snialöy T 12/7 

159 Flalbakon T 12/7 
219 Kalakklubben F 10/7 

222 Bondöya, Laksefj. F 
12/7 

108 Månnessodden 
Sen ja T 15/7 

228 Skarvbergel I" 15/7 

229 Jernöy F 15/7 
230 Porsangernesrt F 16/7 

170 Aglapen "I' 17/7 
234 Gåsöy-IneöyF 18-19/7 

230 Kalvskjär, Iiolfsöv F 
20/7 

114 Fagerviir T 20/8 

F 53 Fagervür 26/7 T 

131 Breivikbotn F 19/8 

Occurrence of 
gametophyte 

Only very few, with short 
vegetative filaments 
None 

A few veg. filaments 

A few filaments, only ve
getative 
None 
Not abundant 

Only vegetative 
Abundant 
None. Sporophvtc not fer
tile 
Abundant 
Some few hairs indicating 
the presence of gameto-
phylcs. A single filament 
seen 

None 

Some hairs observed 
Occurs in the vegetative 
stage only, inside the uni
locular sporangia 
None 
Abundant 

None 
Germination and short 
sporelings within the spo
rangia 

Very abundant 

The rich fructiferous ga
metophyte vegetation do
minates the outer layer of 
the sporophyte 
Not abundant , mostly in 
the vegetative stage 
Like 11 I Fagerviir 

Stage of gametophyte 

One gametangium 
observed 

Fructification has stinted 
(Plurilocular sporangia! 

Fertile 

Fertile 

Branched or simple, uni-
aeriate gametangia 

I'niseriate. partly biseriate 
gametangia 

As indicated in the list, the zoospores were found to germina te in the 
last pa r t of Ju ly general ly. The .sporelings b r a n c h in a most i r regu la r 
m a n n e r and hear ha i r s of the c o m m o n Phaeopkyceae-type, 5—(i ii in 
d iamete r : see figures 3 and 4 and compare wi th Rosenvinge & L u n d 
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(11(17. p. 76, fig. 25). The filaments creep along Ihc surface between 
the paraphyses or parallel to the .surface bei ween the top and hoi loin of 
the paraphysis system. Erect filaments may arise from every cell. In 
August the gametophyte develops gametangia. The gamelangia are 
always plurilocular, mostly uniseriale and cylindrical. 40 00 jx long 
and 6—8 u broad. In specimens from Fagervär 20 August, some of 
them were bisciiate up to 100 u long and 11 12 n broad, and in this 
material the gamelangia also could he seen to be branched in a most 
irregular manner. In Ibis autumn material the gametophyte also com
pletely covered Ihc peripheral part ol the sporophylc. \ll the assimi-
lators and most of I he paraphyses of the latter had been shed. 

Every cell of I he gametophyte seems to be capable of developing into 
a gametangium. In Ibis way the peculiar gametangia arise, depicted in 
fig. 4. d. 

What happens to the supposed gametes? II is possible I hat they ger
minate parlhenogenetically to give rise to further gametophyte genera
tions during the winter, or zygospores may be formed and these may-
produce a diploid ectocarpoid plant similar lo those described by Berna-
detle Caram 11955) for Chordaria flayelliformis. It will be an interesting 
task to investigate this problem by means of culture experiments, which 
it is hoped to he done later. 

It' soiled out according lo their general characteristics, the collections 
fall into two groups, Hie one characterized by a dark colour and rather 
cartilaginous fronds, and the other by yellow or yellowish-brown and 
less cartilaginous, more Seytosiphon-liki'. plants. In this latter group one 
also finds slippery Chorda filum - like algae hut with a lighter colour 
and without septalions. They were collected from a suhlitlnral shell, 
formed beneath an almost vertical clilf-wall from lallen masses of 
rock. The depth was about 0.5 m at low tide <5 meters from land, 
increased lo ."> meters 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 mapl. The prevailing winds here are north easterly. The same form 
(about 2 m in length) was found further out in the same fjord, south
east of Jernöy. The need for increased tensile strength was apparently 
greater here than al the other localities where specimens ol this group 
had been collected: this caused a development towards a (.horda instead 
of the weaker Scytosiphon-like siring. The light colour seems not lo be 
a function of the deplh. as the same form grew in the littoral zone at 
the same place: then the plants allained a length of only 30 30 cm, 
but had the same yellow colour. 
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Fig. 1. Halostphon tomentosa now comb, from exposed rocks. Because of the breakers, 
the simple thallus often are found forming twisted ropes between ttie Alaria, fixed 
to Balaam or the hapleres of the Alaria. Willi Bctocarpus fascicuhilii* epiphytically. 

There are further indications suggesting that Chorda tomentosa 
Lyngb. is not a Chorda but a Hafosiphon. Hamel says about C. tomen
tosa Lyngb. "vit dans tin autre type de station. On le recontre en effet 
an prinlemps lAvril-Mai), sur les rochers tres battus."* In Denmark it 
is found near low water mark at coasts with currents in the water 
(Rosenvinge & Lund. 1947. pp. 73—74). The French specimens are 
'20—.HO cm long. In tbese details they fully correspond with the north-
Norwegian species Halosiphon tomentosa. The herbarium specimens 
available from the west 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 difficulty. Studies will be continued with the object of shedding 
further light on this question of removing C. tomentosa Lyngb. to the 
new genus Halosiphon. 

Halosiphon, nov. gen. 

Frondibus solitariis aut gregariis, filiformibus, deorsum solida, sursum tubu-
losa. Cellulis interioribiis ma joribns. elongatis, versus peripheriani magni-
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tudine descendentibus abbrevialisque, corticalibus in paraphyses saccatas, cla 
\alas aul subcylindricas, liberas, deniuni cvolulas. Planta annua, affixa callo 
discoideo fibras radicales descendentes articulatas emittente. Fröns statu .juni
ore puis fulvis, longissimis dense vestita. (.ellulae piliphnri submonilil'ormcs 
aut cylindriciie Sporangia unilocularia elliptka. altitudinc paraphyses baud 
superantia. Strata fructifera demum totani frondem inferiori parte excepta 
obtegentia. Zoospora saepe vivipare Julio-Augtislo gcrminent. Gametophyta. 
frondibus repentilnis microscopicis, articulis irregularibus, ramulis brevibus, 
simplicibus, rectis incurvisve, diametro 5- 6 p. inter paraphyses erumpentibus. 
Gametangiis uniserialis aul biseriatis, simplicibus aul interdum ramosis. Pilis 
byalinis sessilibus praesentibus. 5 [l crassis 

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

Halosiphon tomentosa iLyngb.) now comb. {=Chorda tomentosa 
Lyngb.) 

Fronde 10- 30 ad 100 cm longa, 1.5—3 mm erassa, pilis olivaceis-nigris ves
tita, ad 7 mm longis. diametro 20—30 |i. Paraphysibus clavatis-linearibus. 120 
—150(- 200) X9 —II p. Sporangia unilocularia sessilia rarius lateralia. ob-
longa cylindrica-piriforniia, 80—1201 -150) X 12—15 p. 

Plant littoral or sublittoral. dark brown to almost black, cartilagi
nous, firm. 10— 30 cm long when littoral, about 50(- 135 Jem long when 
sublittoral (see Rosenvinge & Lund, 1947, p, 74). Diameter of mature 
frond, 1—3 mm. Consists of more or less Ihick-walled cells with de
creasing diameter towards the periphery. The outermost cells isodia-
metric or somewhat extended radially. Club-shaped to linear para
physes. Superficial unilocular sporangia, elongated-obovate. shorter 
than the paraphyses (exceptionally of Ihe same lengthl. Paraphyses 
110 -200X9—11 p. Stalked assimilators; the stalk, when fully devel
oped, of 4—0 barrel-shaped cells, more or less thick-walled. The 
assimilating filament has basal growth and a length of 1 5i 7) mm. 

file:///alas
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Pig 2. The distribulion of llalosiphon. The eoasl between Meines (about 'J8°Ei 
and Kirkenes 130'-IC i lias not yet been visited. 

The cells of the filaments arc cylindrical, 20— 30(—40) p. diameter 
and 2—3j—4) times longer than broad. Alter fructification the assi-
milators are shed. Gametophyte in July, with 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 Ihe 
different localities they prefer and Ihe lack of seplalions in Halo-
siphon. They differ mainly in Ihe shape and content of the paraphyses 
(Chorda paraphyses have a more or less flattened top and richly pig-
menled. ribbon-shaped chromatophores: Halosiphon paraphyses are 
almost colourless with only a few disc-shaped chromatophores) -- and 
in I lie fact that hairs are present in Chorda, but absent in llalosiphon. 

Localities: Troms: Mannesodden and Kjölva (Senja), Flatbaken (near 
Soinmaröy) and Fagervar (near Ilattöy) 

Finnmark: Kalvskjär (Bolfsöy), Gåsöy-Ingöy, Langnesskjä r and Kniv-
skjellodden (Mageröy), Porsangernesel, Svärholtklubben, Kalakklub-
ben, Bondöya il.aksefjordl. Nordkynodden and Sletnes. 

llalosiphon altae nov. sp. 

Fronde 50- -100 cm, intcrdum elongata ad 200 cm, '1—3 min crassa. Pilis 
subfulvis, flavescenlibus. saepe ahsentibus. Cellulis intcrioribus majoribus, 
/oosporangia 75—90X15—18 u, clliptica aut subglobosa. paraphyses saepe 
aequialtae. 



214 tlilK J.WSCNI) 

I i.,' i Halosiphon tomeniosa no\. comb, a: \ sector of the circular cross-section. 
Ii The paraphysis-assimilalor system with unilocular sporangia, c The assimllators 
one wilh a lateral unilocular sporangium, il The elongated paraplnses and sporangia 
on B specimen from the exposed Fagervfir. e: The extremely branched gametophyti 

Differs from //. tomentom principally in the lighter colour, yellow 
to yellowish-brown. II is mostly found in the sublittoral, less often in 
the littoral zone. The barrel-shape of the stalk-cells of the assimilators 
is less pronounced. Paraphyses shorter, cylindrical, obtuse-conical or 
\ase shaped 70 100X15—18 u Unilocular sporangia ohovate to broad 
elliptical, as long as or sometimes a little shorter than the paraphyses. 



MABINE ALGAE FROM NORTIIKRN NORWAY II 215 

Fig, 4. Chorda filum il-.i Stackhouse. a: Hairs and paraphyses for comparison. — 
Halosiphon tomentosa nov. comb, b: Germinating spores in the unilocular sporangia, 
c: Further development of the gametophyte. d: Gametophytes from the I'agerviir-
specimcns collected in the lasl part of August, showing branched and partly diseriate 

gamctangia. 

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

Are these differences (between H. tomentosa and H. altae) sufficient 
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to justify :i separate species? Could not altae be merely forms of tomen-
tosti growing under slightly less favourable conditions? In the au thors 
opinion the find of the yellow plants beneath Skarvberget in Porsanger-
Ijord (described on page 210) seems to support this segregation. The 
pigmentation of the assimilators ought to be the same in these littoral, 
20—30 cm long plants as in plants from the more exposed Sviirholt-
klubben further out in the fjord (both localities are open to I he north 
and northeast). The Svärholt-plants had the dark-brown colour typical 
in //. (omentosa. 

Localities: Trows: \glapen iTromsöysundl 
Finnmark: Lille Korsneset (Altafjord), Brcivikbotn iSöröy). Skarv-

berget and Jerndy (Porsangerfjordl 

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

Uesmotriclmm undulatum (J. G. Ag.) Reinke, 1892, Taf. 11 and 
Algenflora p. 57: Harvey, Phyc. Brit, pi. 248. 

Examination of collections of Geramium species from Langholmen in 
the Risöy archipelago outside Tromsö, showed that an endophyte was 
responsible for producing numerous pluriloeular sporangia found scat
tered over the surface of the host. The endophytic filaments could be 
traced as a very irregular system of creeping filaments on the large 
Ceramium cells, covered by the smaller cortical cells. The dimensions 
of the cells of the brown endophyte varied between 10 and 75 u in 
length and 4 30 u in breadth. The ramification of the procumbent 
filaments was sometimes so rich that an almost confluent cell-layer was 
found to cover the Ceramium cell. The pluriloeular sporangia were 
mostly terminal, pluriseriate. and measured 50 (50X15 20 u: inter
calary sporangia were also present, though infrequently. Hairs were 
present and had basal growth and a sheath, diameter 8—11 u. The 
correspondence to Slrcblonema {Entonema) effusum Kylin (1907), 
which is also found on Ceramium, was close. In order to find out if this 
endophyte was common, other Ceramiam-f'mds were examined. The 
same endophyte was then seen to be present on material from Bals-
fjord and Byströmmen, in the vicinity of Tromsö. The endophyte 
occurred together with Desmotrichum undulatum Kke. Sometimes the 

file:///glapen
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Fig. o. Halosiphon altae now spec, a: Longitudinal section and b: Transverse section 
through the thallus. <•: Different shapes of the paraphyses occurring. 

endophyte became epiphytic 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 material. This 
led to the detection of a succession of stages of development, from a 
simple, monosiphonous thread to the mature. Fertile DesmolrUhum-
ribbon. Fructification was rich in all parts of ibis heterotrichous system, 
which correspond well wilh the different stages of development depicted 
under the names: I), uiuliiliitiim Rke. I). Ixilticuni Kutz., I). SCOpuIorum 
Hke and I), repens Kylin (see Reinkc. Atlas, and Kylin, 1907. p. 67). 

Secondary rhizoids develop from the erect filaments at an early stage. 
penetrating into the host and bearing sporangia similar to those on the 
primary endophytic filaments. Also, creel shoots may develop from the 
creeping filaments, as shown in fig. I>, c. None of the mature ribbons 
mel with was more than 0.2 mm broad and 2 cell-layers thick; the 
maximum length was 14 mm. The sheath found on the hairs of the 
Streblonema-slage also occurred in the Desmolriehnm-slage, hut could 
only be seen on young and shorl hairs; it is obviously shed early, ill is not 
present in Reinke's illustration in Atlas.I Unilocular sporangia have not 
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been observed; probably they are produced later in the season. The 
materia] examined was ;ill collected during Juno. 

The endophytic plant described above would no doubt have been 
referred to Slreblonema effusum Kylin. were il not for the presence of 
material showing dilferenl stages of development. Il is probable thai, 
in Ihe future, the number of species belonging to Strebloneitia and 
perhaps In Mi/rionema (see below] will be reduced, as some of them 
are only stages in the development of large species. Compare for in
stance Ihe Streblonemn Aike phase of Chordaria flagelliformls described 
and illustrated by Caram (1955) with StreMonema chardariae (Wollny) 
Cotton described and illustrated by Kuckuck (1954, in a paper ediled 
by I'. Koramann); Ihe suspicion lhal they are identical seems lo be 
supported by Ihe statement of Kuckuck: "'Die Pflanze isl bei Helgoland 
immer leicht zu haben, wenn Chordaria flagelliformis reif ist" (present 
au thors italics). "Bisher habe ich nur plurilokuläre Sporangien beob
achtet." 

Litosiphon laminariae (Lyngb.) Harvey (Man. 1849. p. 43, Phyc. Brit, 
pl. 295): Reinke (1892, p. 02) 

in 1951 the author collected Ulis alga as a widespread epiphyte on 
Almia esenlenta in Veslfinnmark and Troms. Collections were laken in 
August between Skjervöy and Breivikbotn on Söröy. The Alalia lamina 
was usually partly clothed, either by this brown alga, or by the red 
Acrochaefium alariae (Jönss.i Kornel. When Ihe Maria plant grew at 
a sheltered place, the lower half only of Ihe lamina was covered by the 
brown alga, the upper half had no Litosiphon epiphytes; bul when 
conditions were rough (outside the fjords) Ihe lower pari of the long 
and narrow Alaria lamina was free of epiphytes while the upper part 
was covered with Aeroehaetinm and looked like red velvet. 

The usual length of the Litosiphon lhalhis was 10 —20 mm. In Brei
vikbotn, however. Ihe partly decaying Alaria was covered with Lito
siphon lhalli 30—35 mm long, making the Maria look very ragged. The 
host plant grew either at low water level or jusl below or jusl above it. 

According to Kjellmann (1890) and Newton 11931). the Iwo species 
Litosiphon pnsillns iCarm.) Ilarv. and Litosiphon laminariae (Lyngb.) 
Harv. should be recognized, the former as a light brown epiphyte on 
Chorda, Ihe laller as a dark brown epiphyte on Alaria. Jlamel (p. 219) 
sa\s lhal /.. laminariae differs from Ihe other in having a smaller frond 
and a tendency lo produce swellings on the surface of Ihe host. How-
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Fig. 6. Desmotrichum undulatum iJ. G. Ac) HEINKE a: The Desmotrichum ribbon 
b: Secondary rbi/oids forming from the basal cells of the erect shools. c: Desmo
trichum balticum stage, d: Fertile parts of the mature thallus. e: Detail of I lie endo 
phytic system, »ilh a new hair forming inside the sheath, f: the endophytic StreUo-

wnm-slage. 
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exil", il seems lo hi' difficult to point out any real morphological dif
ference belween these two species. Four species of this genus are 
recorded from the west coast of Norway, viz., Litosiphon pusillus, 
L. laminariae, L. tenuis Levring (1937) and L. filiformis (Reinke) Bai
lers. Levring (1937) maintains that in Ibis genus I he hos! should be 
considered specific to the species: L. pusillus being confined to Chorda 
filiim, Litosiphon laminariae to Alaria, Litosiphon tenuis lo Liuninaria 
digitata and Litosiphon filiformis lo Laminaria saccharina. Records of 
Litosiphon on oilier hosts should be considered lobe other, nearly related 
Litosiphon species. Since nothing is known al present about the effect of 
a change of host, and as some of the Litosiphon species listed above 
differ slightly from each other morphologically, it is at least convenient 
to consider the host specific to the species. The one conception may be 
as good as the other. The role played by the host can only he investigated 
by means of culture experiments in the sea. 

Litosiphon pusillus has been the subject of culture experiments by 
Sauvageau 11929) and Kylin (1933). According to Kylin (pp, 2(5—321 
creeping filaments develop from the spores produced in the plurilocular 
sporangia of Litosiphon plants, from these procumbent filaments, erect 
shoots develop, that later on may become polysiphonous, or are directly 
Iransformed into plurilocular or even unilocular sporangia. If now every 
cell of the creeping filament isee Kylin. 1933, p. 28, fig. 0 Is and G) 
divides longitudinally and transversely, short and crowded upright 
filaments may form a carpet on the pseudoparenchymalons prostrate 
system produced by a continuous branching of the creeping filaments. 
The final result should be a Myrionema; and that was actually found 
on some small and thin Alaria, collected on Skjervöyskjürel. a skerry 
in Kvenangen exposed to the prevailing northerly or north easterly 
winds. The same epiphyte was found similarly on Sörüy. The ''Myrio
nema" gives to I he .Maria a dark brown spotted appearance and cor
responds ralher well to the description given by Foslie 11894) for his 
Myrionema foeeundum (Strömf.) Foslie. (Lotion has later shown thai 
Ibis species belongs lo Ihe genus Ascocyclus Magnus, see p. 228 in the 
present paper.) The only exception apart Irom the lack of ascoc\sls 
could be thai some of ihe erect filaments in the present Myrionema-Mke 
plants were seen to branch. The prostrate system was only one cell-
layer thick, Ihe upright filaments 30- 45 \i long and about (i u broad. 
Plurilocular sporangia were abundant, about 8—10 u in diameter and 
uni- or biseriale. Locally, a single or a little group of erect filaments 
could be seen lo project above the others. Litosiphon laminariae also 
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Fig. ". Lltostphon lamtnariac (Lyngb i Harvey, a: Fragments of ihr Mt/riniivma-
like firsl stage of development l>: A group of branching, vegetative erect filaments, 
d: Pari of Ihe proslralum seen from above, c: The young Litosiphott plan) has devel
oped, f: The mature and fertile Litoslphon plant, one will» plurilocular and one 

with unilocular sporangia Between them Ihe tip of a lhallus. 

15 Itnlnmska S'tilivcr /9,i7. 
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occurred. as young plants, on Ihe same Alaria-fvonås, and continued 
studies showed that this Myrionema in fact was only a first stage in 
Ihe development of Litosiplion laminariae. All stages could be seen 
between the elongated Mi/rione/»«-shoot and the fertile, partly poly-
siphonous Litosiplion plant. Some of the upright filaments, exceeding 
100 u in length, were crowned by a hair, shown by Kylin to he the case 
in his Litosiphoii-culluves too. The formation of rhizoids was seen to 
start very early (fig. 7, c) and to be very rich. They had soon produced 
a cortex as illustrated by Reinke (1892, p. 62). 

In this way the formation of the fascicles so characteristic of Lito-
siphon laminariae is readily understood, as either small groups of erect 
Myrionema shoots develop further, or else new Litosiplion plants develop 
from the secondary rhizoids produced b\ r an older plant. The swellings 
mentioned by Ilamel appear later, when the Litosiplion thallus in
creases in length and the need arises for a better holdfast. The rhizoids 
then penetrate rather deeply into the substratum and form a swelling, 
consisting partly of Alaria cells and partly of Litosiplion cells. 

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

The young Litosiplion plants on Skjervöyskjäret höre only plurilocular 
sporangia, both in the procumbent and in the erect parts. They may 
develop further to produce 10- 30 mm long thalli only under less rough 
conditions. Therefore, adult plants are only found in the fjords, where 
they reach Ihe unilocular sporangia stage. Unilocular and plurilocular 
sporangia were found on plants in Breivikhotn as late as 19 August, 
occurring on different plants. As the procumbent part most probably 
is a juvenile stage of the plant, it had disappeared on the 20 cm broad, 
decaying Alaria fronds, bearing adult Litosiplion laminariae. 

Localities: Troms: Skjervöyskjäret (Skjervöy) 
Finnmark: Rosmålsbukta (Loppa), Knottenc, Breivikhotn, Finkon-

vika (Hasvik). 

Ectocarpus tomentosoides Farlow 

In 1893 Gran described an epiphyte on Laminaria saccharina, collected 
on Nakholmen outside Oslo. He considered it to he a Norwegian form 
of Ectocarpus tomentosoides Farl.. and called il E. tomentosoides Farl. 
f. noroegicus. A find of brown epiphytes on Laminaria spp. collected in 
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Tronis in 1950 and 1951 has raised the question whether Gran's alga 
really is an Ectocarpus or not. 

The brown tufts and felt on Laminaria digitata and L. hyperborea 
from northern Norway are mostly Ectocarpus fmcicalatus Harvey. On 
some stenopliylla-£orm& of Laminaria digitata, collected on I he exposed 
E.N.E.-side of Lauköy (Kvenangenfjord, L on the map. lis. 2). Ecto
carpus fasciculatus was again present but not so abundant as two other 
algae, one of which was E. tomentosoides Far!., growing on the haptera 
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 material was 
collected 15 June 1950. 

f rom a partly endophytic base arise entangled masses or bundles of 
long (up to 2 mm) and slender filaments (6 7 u diameter), bearing 
those short branchlets (so typical of this species) that form a right 
angle with the axis and consist of 1— 4, more rarely 6—8 cells, isodia-
metric in shape or up to twice as long as broad. The cells of the fila
ments are cylindrical, and usually 1 3 (infrequenlly 5—8) times longer 
than broad. The branches are transformed to plurilocular sporangia, 
nni- or biseriate. 50 -100 u long and f>—7 u. broad. When the lips of 
the simple filaments arising from the basal system develop into spo
rangia, these terminal sporangia attain a length of 100—200 u, and in 
one case 240 u. The latter plant was epiphytic on a plant of Laminaria 
hyperborea dredged from 15 m depth in a Sound with strong tidal 
currents {Kvalsund). 

Localities: Trom.s: Kvalsund (Troinsöysimdl and Lauköy (Skjervöy). 

Myrionema corunnae Sauv. emend. 

Thallus epi-endophytious. maculas irreguläres formans. Fills strati basalis 
radiantibus, irregulariter ramosis, statu juniore coutortis, adulliore in pulvi; 
natum conjunctis. Rhizina intra et in cellulas hospitis penetranlia. Fills erecti-
bus brevibus emissis. Sporangiis plurilocularibus cylindricis, uniseriatis 50— 
100X6—-7 (.i, statu juniore sessilibus mil breviter pedicellatis, altitudine con-
stantibus, adultiore filaincntis unilatcraliter ramosis. ad (500—800 u longis, 
0 7 » erassis, cellulis clongatis, diamctro 10 17-plo longioribus, subclavatis. 
I*ilis liyalinis praesentibus. 0 u latis. Sporangia unilocularia ignota. 

Thallus forming irregular cushions when adult, irregular creeping 
filaments when young, on the surface of the slipe of Laminaria digitala. 
Hairs are abundant on young plants, with sheath and basal growth. 
Erect filaments simple or unilaterally branched, and composed of 
elongated, more or less barrel-shaped cells. 6 u in diameter and up to 
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I 10 (infrequently up lo 17) limes longer than broad. Also isodia-
iiielric. globular cells occur, in short mouiliform filaments, Plurilocular 
sporangia simple or branched. 50—100 uXfi 7 u. mostly uniseriate. 
Fertile plants found in June. July and August. 

The epiphyte on the stipe of Laminctria digitata f. stenophylla col
lected on Lauköy, mentioned above, proved to be a dense growth of 
separate long-celled filaments with a very characteristic pectinate 
appearance. Their lops all reached the same level. 400—000 u. or some-
limes B00 800 |i. above the surface. The cells of the filaments were 
long and rather barrel-shaped and differed from the filaments of Ecto-
carpus tomentosoides occurring on the lamina and haplera of the 
same plant. The basal part of the epiphyte consisted of cushion-like 
formations, or sometimes a single layer of Myrionemataceae-type, 
Rhizoids were abundant and penetrated into the tissue of the host. 
The erect filaments could be simple and short, but were mostly half a 
millimeter long and unilaterally branched. The unbranched filaments 
were terminated by a plurilocular sporangium, usually uniseriate and 
about 100X6 u. The number of pedicels varied, and sometimes sessile 
sporangia occurred. These parts of the algal carpet looked like the 
illustrations of Mgrionema corunnae Sauv. given in Sauvageau I 1 8 9 7 I . 

When the length of the erect, filaments was c. 500 u, they were always 
unilaterally branched, and the branches developed into plurilocular 
sporangia similar to those just described for the short and simple fila
ments. Bui 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 results (fig. 8, gl. Comparing the alga now described with 
the description of Grail (1893) referred to above, one is impressed by 
the close correspondence. Gran also points out that when the pluri
locular sporangia are formed, even the pedicel may lake pari, so that 
the sporangium will be partly intercalary. This is also depicted in fig. 8. 

Hairs are present but are not frequent. They are sessile, lateral or 
terminal, furnished with a sheath and have a basal growth, diameter 
5 u. Gran staled that no hairs occurred in his plants but, because of their 
rarity, he may base overlooked them. This absence of hairs, and (he 
different length of the upright filaments (10 mm according to Gran, half 
a millimeter in the present material i are the only points of difference thai 
have been found hel ween these algae. (It is possible that his "10 mm" 
is a misprint too.) As the present author has not had the opportunity 
to study Gran's material, it cannot al present be decided whether or not 
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Fiji- 8. Mi/rionema corunnae Sauv. emend, a—f: .Specimens collected at Leiskjär. 
Risöy, g: Specimens from Lauköv a: Peripheric part of live more or less confluent 
prostratum. b: Top of the endophytic cells filling up the- cortical cells of the Lami-
lutri«. c: Tili* first sporangia have formed, d: A new scries of sporangia havr formed 
in the dehisced sporangia. The remains of these disappear soon after, c: Elongated 
anil fructiferous, unilaterally branched filaments. The one has been turned a right 
angle f: A stage of transition to the Laiiköy-appcaraiice. £: Lower and upper parts 
of the bundles. The swollen apical cells were partly colourless, partly filled by a 
yellow content, and arc presumed to be the same formations mentioned by llosen-

vingc and Gran see tin text). 

his species is an Ectocari)tis o r a Mt/rionema. A similar epiphyte 
occur red on Hie lips of the l amina of Laminaria digitata collected in 
the Risöy archipelago in August 1951. In squash prepara t ions , the alga 
squashes out into cell-rows, from which ereel shoots project, usually 
one f rom every cell (fig. 8. c) . T h e cells of the shoot develop ei ther 
completely, or only par t ly into plur i locular sporangia of Ihe same long 
and slender, uniser ia te lype described lor the L a u k ö v specimens. T h e 
d imens ions are 150—(90—100(—135) X 6 u. Ha i r s a re a b u n d a n t , wi th 
Ihe shea th showing their endogenous format ion. The i r growth is basal . 
Th i s Risöy plant co r responds very well wi th the descr ipl ion of Mgrio-

netna corunnae. as a lso did par t s of Ihe I .auköy mater ia l . Charac te r s 
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that do not correspond arc the elongated pectinately branched filaments 
and the extreme development of the rhizoids, in the samples from 
Lauköy. However, because of the other similarities between Ihe two 
samples, the author has hesitated to reter the Risöy plant to M. eorun-
nae Sauv. A lot of preparations of the latter 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 elongated barrel 
shape. These filaments also branched in the manner described for the 
Lauköy plant. The cell contents appeared to be similar in both (in the 
alcohol-preserved appearing as 1—2i—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 Risöy and Lauköv ) 
seems to run: The spore germinates to form a protonerna, that branches 
laterally and longitudinally to form a net-work of widely spreading 
filaments, the meshes of which are gradually filled as Ihe branching 
continues. Parts of the creeping system become endogenous and seem 
to occupy the outermost cells of the Laminaria tissue. Seen from above, 
the celis of the epi-endophyte are grouped according to the cell-wall 
pattern of Ihe host. In this connection it is noteworthy that Clathro-
discus (Myrionema) mandouUi (Sauv.) Hatnel (1931—39) resembles Ihe 
present alga in many respects. It occurs on Sacchoriza polyschides, 
forms an eclocarpoid procumbent system, and has no disk of Ihe usual 
iVfyrfonema-type. The creeping filaments seems lo follow the antic lina I 
walls of the host and it is presumed lo be partly endophytic, sub-cuticu-
lar. The sporangia are of the M. corunnae - type, uniseriate. Myrionema 
densiun Skollsberg 11921, p. 17) could he referred to the same M. corun-
nae group because of its irregular basal layer and its sporangia. 

The superficial filaments of the Risöy alga produce erecl shoots that 
soon develop into plurilocular sporangia. When the sporangium has 
discharged its spores, a new shoot may grow up through it. and Ihe 
dehisced sporangium then disappears. The cells of this shoot are more 
or less rounded. A new sporangium may form on top of it: Ihe sporan
gium discharges the spores and so on (see fig. 8, c). The development 
leads to the branched and elongated upright filaments that are pre
dominating in the Lauköy material, and only now and then found in 
the Risöy material. The basal cells also continue branching, giving rise 
to a very dense, polystromalic cushion, with rhizoids penetrating deeply 
into the host. Because of these rhizoids. the alga is not easily removed 
from the Laminaria; this is the stage reached by the Lauköy material. 
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Fig. 9. Rhodymenla pal mata 
IGREV.I A C wild spots of the 
epiphytic Ascocyclus foecun-
dus iMrömf.i Reinke. 

In squash preparations, Hie superficial rather than t lic rhizoidal cell 
system breaks, and so bundles of erect and fertile filaments resembling 
an Ectocarpus are obtained instead of the long cell-rows with erect fila
ments that are usually seen in the Myrioiwnia preparations. The I.aukoy 
plant cannot be an Ectocarpus because of its endogenous hairs (accord
ing to Hamel. 1931—39 pp. 4 and 86). 

Gran described unilocular sporangia in his E. tomentosoides f. nor-
vegicus. Rosenvinge & Lund (1941, p. 44) report similar strut lures in 
specimens from Greenland but presumed they were nol sporangia; the 
swollen cells had a dense and refractive content and were compared 
rather with the ascocysts ol the genus Ascocyclus Magnus. Similar 
structures have been observed in the present north-Norwegian material. 
Sometimes the cells were colourless, sometimes tilled with a yellowish 
content. Such cells thus seem to occur in algae belonging to different 
genera. Fungi may also cause malformations reminiscent of unilocular 
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sporangia: it SCHMUS probable thai the Oslofjord specimens lacked such 
sporangia. 

Foslie based Hie genus Cloneina on material Ironi I.vngöy. about 
I kilometer south of Risöy. It differs from Myrionema in having more 
prominent rhizoids and in the open net-work of the peripberial part 
of the prostrate 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 be found, Ulonema rhizoplwrum. Since rhizoids also occur in spe
cies of Myrionema, however, il is questionable whether the genus L'lo-
nenvi can be maintained. The new genus ' lathrodiscus Hamel (1931 — 
39, p. 87) seems to be based on a more significant difference: the "niiii-
héleroblaslie". The reference of the north-Norwegian alga. i.e. plants 
from Risöy and Lauköy. to Myrionema is provisional as the author 
suspects it to belong to the same group as Clathrodiscus mandoulii. An 
Icelandic taminarfa-epiphyte also showed characters comparable with 
the alga described above and caused .lönsson 11903. p. 145) to describe 
a new form. Myrionema corunnae var. filamentosa. 

It is rather unlikely thai an alga, growing on the same substratum, 
and corresponding so well as the French {('.Udhrodiscm mnndoidii) and 
the north-Norwegian {Myrionema commute emend.) specimens ob
viously do in many respects, should belong to different species, The 
problem requires further study based on Ihhig material from both 
countries. 

Localities: Troms: Risöy (Troinsöysund) and Lauköy iSkjcrvöy). 

Ascocyclus foecundus I Ström f. I Cotton 

In Altafjord, the author analysed the algal vegetation in 1952. At two 
sites I he Fuctis /one was interrupted by /ones or wide patches of a 
nearly pure coinniunilx of yellow-coloured Rhodymenia ptdmeda, that 
attracted particular attention because of a rich growth of a brown algal 
epiphyte on the Rhodymenia fronds, giving them a brown spoiled 
appearance (fig. 9). The spots was 1.0—2.5 mm in diameter and proved 
lo be a species of the genus Ascocyclus Magnus. The material was col
lected in August 1952. 

The pseudoparenehyinalous prostrate system can be removed quite 
easily from the surface of the host. The cells are c. 0—9 u broad and 
about 1 2 times longer than broad. This prostrate system is partly 
distromatic. From the basal layer, ascocysts and hairs develop, appa-
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Fig. 10. Ascoeyelus [oecundus (Slrömf.) Reinkc with the peripheric part of llu' rather 
circular proslraluin from above and from the side, with formation of ascocysls and 
hairs at an early Stage. Scattered between the sporangia arc vegetative filaments 

found that maj reach a length of 110 \i. 

rently in thai order. The former are 30 -60 u long, elliplical-clavate 
and 11 17 u wide: they are ahnndant and invariably sessile. The hairs, 
also sessile, are 8—10 u broad, and have a sheath and basal growth: 
the lowermost cell is somewhal elongated and tapers downwards. The 
plurilocular sporangia measure 25—50X12—15 u., and are .sessile or 
stalked. Sometimes l\\<> sporangia occur on the same stalk (fig. 10). 
They are frequently enclosed by the remains of dehisced sporangia. 
Scattered between the ascocysls and the sporangia, rather long assi
milating filaments occur. They are usually simple, though a tendency 
to branching can be seen: length up to 140 ii, diameter 10 ".. 

The epiphyte grew on both sides of the Uhodymeniu fronds. Those 
on one side of the frond were better developed than the specimens on 
the other side: the smaller specimens were probably a shade form. In 
between these as to size, but perfectly corresponding to llieni in all 
other respects, we find Ascoeyelus islandicus Jönsson (1903, pp. 149 
151), also described as occurring on Rhodymenia. This is also the case 
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wi th Ascocyclus sphaerophorus Sauvageau, both in F r a n c e and on llie 
West coasl of .Norway (Kylin. 1910). Il should be noted also that the 
American Rhodymenia-epiphyte, Ascocyclus distromaticus Taylor, in 
most features cor responds to the European plants . (As ment ioned above 
the pros t ra te layer was par t ly dis t romat ic in the nor th-Norwegian plant 
too.) It was shown by Cotton 11912) that Myrionema foecundum 

iStroinl. i Foslie is in fact an Ascocyclus, and the n a m e Ascocyclus 

foecundus (Strömf.) Cotton is therefore used here, including the syno
n y m s .1. spaerophorus Sauv., A, islandicus Jönss . a n d A. distromaticus 

Tayl . According to the descript ion given for A. saccharinae Cotton 
11912) Ibis differs only in living on Laminaria instead of Rhodymenia, 

a n d should pe rhaps also be considered to be the s;ime species (in agree
ment with Levring. 1937. a n d Newton, 1931). 

Localit ies: Troms: S l ranmen iMalangen. collected by Foslie). 

Finnmark: Lille Korsneset and Amy in Allafjord. 
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On the Variation in Tortula subulata Hedw. 

By SVEND RDNGBY 

On t lie basis ol a find from Ihalso in t ht* Danish island of Zealand 
C. Jensen * 1923) described a new variety of Tortula subulata Hedw.: 
var. lapidicola, as follows: "Leaves a little narrower (than in the main 
species), border very distinct and eonliiiued close to Ihe apex ol the 
leaf and there confluent with the cosla". 

I'ntil 1951 no oilier 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 Tortula 
subulata, collected in Denmark and kept in the Botanical Museum in 
Copenhagen, a number of Ihe samples were found to correspond with 
Ihe description of var. lapidicola, Rungby (11)511. 

('.. Jensen (1939), whose book undoubtedly is the only systematic 
work except for the book quoted above and. recently. Podpera (19541. 
in which var. lapidicola is mentioned, adds to Ihe description: "Is 
evidently near var. angustata iWils.i l.inipr.". which then is described. 

The moss just mentioned, to which, differently from var, lapidicola, 
many finds from stations spread over large areas of Ihe northern 
hemisphere, none from Denmark, however, seem to be refined, was 
for the first lime pointed out in 1855 by Wilson, who look it tor an 
independent species, which he named Tortula angustata. 

Wilsons own description has not been printed, but. afler being 
treated b\ Lindberg 118(14), Ihe moss is in principally similar descrip
tions included in undoubtedly all important laler systematic works 
under different synonyms. 

Schimper (187(i) was Ihe first to treat it as a variely: Barbula subu
lata var. angustata, and Limprichl (1888) agreed with this view, 
terming it Tortula subulata var. angustata. 

The particular descriptions are principally expressed in ('.. Jensen 
(1939): "Leaves narrow, with a longer tapering (than in the main spe-
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Fig. 1—4. Leaves of; I Torlula subulata var. angustata from Bornholm. — 
2. T. subulata var. lapidicola Ironi Hvalso. — 3. T. subulata Ironi llojliv Form II. 
4. T. subulata from Mogenstrup, intermediate between Form I and II 10 

Fig. 5- fi (.ells of the upper pari of: .'>. loaf 3. (> leaf 4. - .'((III 
Fig. 7—8. Transverse .sections, showing Ihr border-cells of: 7 f oaf 1. — H. Leaf I. 

300. 

des), ;il lhe apex dis t inct ly toothed; border large, double-layered wit b 
lengthy, very Ibiek-wal led cells, at the apex confluent with lhe costa; 
capsule n a r r o w " . 

A good p ic ture is found in Bra i thwai te (1887). 

In 1951 the Botanical Museum in Copenhagen received a sample of 
a moss found in the is land of Bornholm, which very dist inctly cor
responded wi th lhe descr ipt ion of var. angustata, but compared with 
lhe mate r ia l of var. lapidicola proved to be the ext reme link in a scries 
of fo rms in wh ich all l inks in the main show all the charac te r s oi var. 
angustata with bul little decreasing s trength toward ano the r ext reme 
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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. angustata, 
could in other words he determined to var. angustata as well as to var. 
lapidicola, so thai the question must arise, whether a distinction between 
these can be maintained. 

By courtesy of the British Museum the author later had an oppor
tunity to study Wilson's original material as well as his drawings and 
notes, all ol which corresponds exactly with the description in G. Jen
sen [1939] and with the material from Bornholm. 

For numerical illustration of the statement some measures are given 
in the table adjoined, including 

1. The material from Bornholm. 
2. C. .Jensens original sample of var. lapidicola. 
3. Common Tortula subulata liedw. from Mogenstrup in Zealand, 

intermediate between the forms 1 and II. mentioned below*. 

The broadness of the leaves and the Costa is measured a little below 
the middle, the thickness of the capsule in the middle. 

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. of both dis
tinctly toothed at the apex, partly rather far down. The border is in both 
double-layered, the lumen of its cells is frequently small, sometimes 
almost vanishing (Fig. 7). In 3 the leaves are obovate (Fig. 4). partly 
very large, entire or insignificantly denticulate at the apex. The border 
is single-layered i Fig. 8). 

As. accordingly, the characters staled by C. Jensen for var. lapidicola 
coincide with characters described for var. angustata, and the speci
mens referred to var. lapidicola, as staled, in addition mainly have all 
the other an<7USf«fr/-characterS described, particularly leaves with long 
tapering and toothed at (he apex, double-layered border of lengthy. 
thick-Walled cells, narrow capsule, and as no new distinctive characters 
could be pointed out. il seems proper, in future, to ignore var. lapidi
cola G. Jensen (1923) and to refer all samples showing the characters 
here dealt with to Tortula angustata Wilson. 

As to the systematic value of this, the series of forms described above 
and illustrated by the table, even if the links differ little from each 
other, supports Schimper's and Limpricbl's conception, so that the most 
proper name seems to be the name common today outside England: 
Tortula subulata Hedw. var. angustata iWils.i I.impr. 
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Table I. 

2.'55 

1. 
2, 
:i 

a 

5 
i) 

4 

b 

660 
840 
I'260 

(' 

80 
so 
180 

(1 

140-270 * 

140-270 * 

110-100** 

e 

15-19 

11-15 

7-12 

1 

15-19 
12-1!) 

12-19 

g 

1 8 

3-7 
2-.'t 

li 

20 
25 
1". 

' J 

6 GOO 

6 600 
5 960 

k 

1320 

1450 

1200 

1 

12-15 ff 
12-15 ft 
12-19 t 

a. Length of leaves, mm 
b. Breadth of leaves, ji 
c. Breadth of cosla, p. 
(I. Length of border cells, u. 
i Breadth of border 

cells, |i 

f. Breadth ol other cells 
in upper part of leaf, u 

g. Thickness of walls of 
border cells, ii 

h Length of seta mm 
i. Length of capsule, mm 

j . Thickness of capsule, u 

k. Length of basal mem
brane. 

1. Spores, u, 
* and shorter or longt r 
' or shorter 
+ verv finch papillose 

t t most finely papillose 

A .similar opinion is expressed by Steere (194ÜI. w h o in favour of this 
concept ion men t ions the occurrence of in termedia te forms between 
Tortnla subulata and Tortula angustata, .Such in termedia te forms can 
h a r d l y b e olhers than such as C. Jensen would call var. Uipidicoht. 

Mention m a y be m a d e ol the following s ta tements in the l i terature 
concern ing the frequency and hab i ta t s of var. angustata: Dixon (1924). 
High exposed b a n k s , ra re . - Mönkemeyer (1927). An sonnigen Stellen. 
Weniger häuf ig . - Steere 11940). K n o w n in Norlh America only from 
California. 

In the case of Denmark it may be ment ioned in connexion with 
the s ta tement by Rungby (1951). that the mater ia l from Hornholm was 
found on l imestone sl ightly covered wi th ea r th , in the shade , on the 
bo rde r of a brook, and I hal distinel var. angustata is found on cal
careous soil in a wood n e a r F a k s e l .adeplads in Zealand. 

As to the m a i n species il m a y be a d d e d that two forms can be dis
t inguished: 

I. More rigid, dark green: leaves huge with verv short tapering and with 
slight short border; the upper marginal cells almost isodiametrical. as the 
cells inside the margin (Kig. 6 partly!. 

II. A little softer, brownish green: leaves less large, tapering (Fig. 3), with 
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). 

T h e two forms gradua l ly pass into each other . F r o m the same locality 
they a re in the Danish he rba r ium represenled by finds from Hwjby in 
the is land of Fl inen. Wha t is said about Ihem might serve as an addit ion 
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to the description in Subsection 1. Integrae in Warnstorf (1912), which 
treatise presumably includes all marked forms of Tortulu subulata 
described al that time. 

In this connexion it may be mentioned that a certain material, refer
red lo var. angustata, 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 
staled For var. tinyusltitti. but rather with Form II inside the main 
species. 

Finally the author offers his best thanks lo K. Holmen, M.sc., for drawing the 
figures and for advice in many respects, to the British Museum for permission to 
study Wilson's material, and to the Botanical Museum in l.und For placing material 
at his disposal for the investigation. 
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De skandinaviska arterna i Cardamine 
pratensis - komplexet 

Av BÖRJI-: LÖVKVIST 

(Meddelanden från Lunds Botaniska Museum, Nr 117j 

Släktet Cardamine tillhör familjen Cruciferae och förekommer i kalla 
och tempererade trakter samt inom högre bergsområden i tropiska 
och subtropiska regionerna. Sammanlagda antalet arter kan uppskattas 
ull c. 160. Av släklets 12—14 sektioner är Dentaria, Cardaminella och 
Eucardamine representerade i Skandinavien. Cardamine bulbifera iL.) 
Crantz är den enda av vara arter, tillhörande Dentaria, C. bellidifolia L. 
den enda ur Cardaminella, medan våra övriga arter räknas till Eucar
damine. 

Inom Eucardamine urskiljes i., impatiens L. lit 11 genom att stjälk-
hladen har stipler, som saknas hos övriga skandinaviska arter. C. flexn-
osfi With., C. hirsnta L. och (.. parviflora L. är liksom C. impatiens 
småblommiga i motsats till C. amara L. och C. pratensis - komplexets 
arter, som äro storblommiga. C. amara har spetsigt, kalt märke, medan 
C. pratensis - komplexels arler. C. pratensis 1... (,'. palustris Peterm. 
och C. Ny mani Gand.. har et I mer el. mindre halvklotformigt, papillöst 
märke. C. amara har därtill nästan alllid violetta standarknappar 
medan dessa hos C. pratensis - komplexets arter är gula, även om man 
någon enstaka gång kan finna en violeli anstrykning hos starkt anlo-
cy an färgade individ. 

Cardamine pratensis• komplexets mångformighet är väl bekant. Om 
värdet av olika taxa. som beskrivits har delade meningar ratt. Medan 
vissa forskare anser, att man kan la fram ett antal skilda laxonomiska 
enheter, anser andra, att dessa endast är produkter av ståndorternas 
modifierande verkningar. 

Ar 1832 skiljer Hartnian ut C. pratensis ß speeiosa och påpekar att 
den förutom större kronblad och bredare småblad än huvudformen 
även har skild ekologi. 

10 Botaniska Notiser 1957. 
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Är 1903 utkom en omfattande Cardomfrie-monografi av O. E. Schulz. 
I den användes C. pratensis L. i sin allra vidsträcktaste bemärkelse. 
Schulz' indelning blir därför myckel komplicerad, och han använder 
sig av undergrupperingar omfattande e n serie av subspecies, en av 
prolae. en av varietates och t r e serier av formae. Inom några av 
dessa linnes därtill underavdelningar. Schulz" syslem ser ut så här: 

C. pratensis L. 
B. subspec, granulosa (Allioni) O. E. Schulz 
C. subspec. Iliciana Fritsch 
D. subspec. angustifotia Hooker 
E. subspec. ehtnensis O. E. Schulz 

II. prol. Hagneana (Welwitsch) Schur 
f. piimila Ilaussknecht 

III. prol. ernssifolia (Pourret) O. K. Schulz 
f. rioularis (Schur) O. E. Schulz 

b. var. palustris Wimmer et Grabuwski 
c. var. dentata (Schullcs) Neureich 

f. iieinorosa Lcjcunc 
d. var. fluitans O. I-;. Schulz 
2. f. aretiea O. K. Schulz 
b. f. grandiflora Giliberl 
c. f. paroiflora Wiinnier el Grabowski 
2. f. pratitola (Jordan) Rouy et Foucaud 

Större betydelse för skandinaviska förhållanden än Schulz' mono
grafi har ell arbete av Lindman (1914) haft. I della kriliserar han rätt 
ingående vissa av Schulz' slutsatser, och föreslår i stället följande in
delning vad det gäller svenskt material: 

C. pratensis I., (emend.) 
f. tenuifolia 
f. riimtaris Schur 
F. grandis 

C. dentata Schuttes (emend.) 
f. isophylla Petermann 
f. heterophylla Petermann 

f. micrantliti 
f. tenuifolia 

f. lapponica 

Lindmans indelning har emellertid visat sig vara svår att följa. När
mast av den anledningen togs denna grupp upp lill förnyad behandling 
och undersökning med hjälp av odlingsexperiment, kromosomtalsbc-
stämning och korsningsförsök. En närmare presentation av dessa un
dersökningars resultat har tidigare getts (Lövkvist 19561. Den syste
matiska indelningen är där följande: 
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(.'. crassifolia Pourret 
C. Xijmaiü Gündoger 
C. Matthioli Moretli 
C granulosa Allioni 
C. pratensis Linné 

var. nemorosa Lcjeune 
var. latifolia Lcjeune 

(,'. rivularis Schur 
C. palustris Petermani) 

var. {sophylla Petermanii 

Det material som studerats i odling omfattar mer än 3000 plantor Iran 
olika delar av Sverige och också Iran Danmark. Finland, Island. Norge, 
Spetsbergen, Brittiska öarna. Tyskland. Frankrike. Schweiz. Österrike. 
Hauen. Portugal. 

Odlingsexperiment visar, att de skandinaviska typerna kan hänföras 
till två grupper med rosenbladens småblad och pollenet som de vik
tigaste skiljande karaktärerna. På grund av de två gruppernas olika 
geografiska utbredning har de benämnts d e n t e m p e r e r a d e g r u p-
p e n och d e n a r k t i s k a g r u p p e n . Rosettbladens småblad är 
bos den tempererade gruppens typer relativt tunna, nästan alltid lobc-
rade eller grovt landade och med nerverna lydliga pa småbladens under
sidor. Den arktiska gruppens typer däremot har rosettblad med kölliga 
småblad, vars nervatur är mera insänkt i bladskivan småbladen är 
helbräddade. möjligen kan udd bladet någon enstaka gang ha en grov 
land pa vardera sidan, särskilt tycks detta gälla plantor, som växer i 
extremt nordliga lägen eller i höjdlägen i Skandinavien. 

Beträffande de pollenmorfologiska skillnaderna skall dessa ytter
ligare undersökas, men del kan framhållas, atl den arktiska gruppens 
pollen bar en finnntskigarc ytstruktur än den tempererade gruppens. 
Det är ovanligt alt inom familjen C.rnciferae finna en sa tydlig polleu-
morfologisk skillnad mellan sa närstående grupper. Cardamine praten
sis L. och C. palustris Peterm. tillhör den tempererade gruppen ocb 
C. Xumani Gandoger är den arktiska gruppens enda art. 

Kromosomtalsförhållanden 

Undersökningar (iver kromosom talen inom Cardamine pratensis sensu 
lutissimo (Lövkvist 1947, 1950. (956, Banach 1950, 1951] visarell vid
sträckt »polyploid complex» (Babcock & Stebbins 1938). 

Basen för ett polyploid-komplex innefattar flera diploider. från vilka 
genom aulo- ocb allopolyploid! typer pa tetraploid och högre nivåer 
uppstår. Ju flera diploider, som ingår, desto mera kritiskt torde 
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komplexet l>li ur laxonomi.sk synpunkt. Morfologiska karaktärer kom
mer all växla inom samma kromosomtalstyp. därför all hybridiseringar 
mellan populationer pa samma kromosom I alsnivå, men med skilda 
ursprung, sker. Utklyvningsprodukter härifrån kan stabiliseras genom 
selektion i samband ined t.ex. ekologiska förändringar. I sådana hvbri-
dogena populationer. sk . hybridsvärmar, torde den rent morfologiska 
variationen vara mycket stor. och även ge en vidare amplitud än de 
sammantagna diploida urspruiigspopiilationerna för hela polyploid-
komplexet. 

Inom Carditmiite pratensis - komplexet gäller det ovan uppskisserade 
förhållandel särskilt för den tempererade gruppen. Emellertid kommer 
vi något utanför det vanliga systemet i polyploids komplex med jämna 
multipla serier av ett bestämt grundtal, på grund av en egendomlighet 
i kromosoinstrukluren. För att la en klar bild av detta är det nödvän
digt att också ta diploiderna i betraktande, ehuru de ej förekommer i 
Skandinavien. De har, så vitt man nu känner, det somatiska kromo-
somtalet lö. grundtalet tycks alltså vara 8. Rent regelmässigt skulle det 
tetraploida talet vara 32. Detta är även känt (Matlick 1950. Banach 
1951). men det vanligaste talet är 30, vilket har meddelats av ett stort 
antal författare (Lawrence 1931, Guinochet 1940. Lövkvist 1947. 1950. 
1956, Hussion 1949, Banach 1950, 1951). Redan Lawrence pekade pä 
förekomsten av tvä länga kromosomer och antog att en fusion mellan 
två kromosomer av normal längd skett, varigenom talet reducerats lill 
30, nian att någon större förlusl av genmaterial torde ägt rum. Fusionen 
kan också ba uppstått pa diploid nivå. Det skulle da finnas eller ha 
funnits en diploid ined 2n = 14. 

I rotspetspreparat räknas de tvä långa kromosonierna lätt säsom 
fyra. varför kontroll i tveksamma fall måste företagas i meiosisprepa-
rat, och vad det gäller material, som jag haft i odling, har del alllid 
i sådana fall visat n —15. Ovan har nämnts att det normala tetraploida 
talet är 32, och att delta också är funnet av bl.a. Mattick. men hon har 
även iakttagit 2;t = 28. detta i österrikiskt material. Således finns inom 
Cardamine pratensis - komplexets tempererade grupp Iva grundtal, för-
utoin del tydligen mera ursprungliga 8 även 7. Med utgångspunkt från 
delta faktum, kan man våga påslå, att det tetraploida talet 30 finns hos 
plantor med 2 genom med 8 kromosomer och 2 genom med 7. Pa samma 
sätt måste vi tänka oss att de 56-kromosomiga octoploida plantorna 
har 8 genom alla med 7 kromosomer. medan de 64-kromosomiga octo-
ploiderna har 8 genom med 8 kromosomer vanlera. 

A\ C. pratensis finns diploida. tetraploida och hexaploida populatio-

http://laxonomi.sk
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ner, men endast letraploida iir företrädda i Skandinavien. Alla plantor 
har här 2/1=30 (c. 400 undersökta). 

Av C. palustris finns ocloploida, decaploida och dodecaploida popula
tioner i Skandinavien. De octoploida talen är. som ovan nämnts 56 och 
64. därtill förekommer plantor med 60 på ett fåtal lokaler pä ett sådant 
salt, att det inte är uteslutet, all de utgör en ren population. Sannolikare 
iir dock, att de är av hybridogent ursprung och kanske primärhyhrider 
mellan de två octoploida huvudtyperna. I hybridsvärmar är samtliga tal 
mellan 56 och 64 funna. 

De decaploida talen är i rena populationer 72, 76 och 80. Plantor 
med talet 70 förekommer också, men frekvensen är för liten, för att 
avgöra om det gäller klonbestånd eller verkliga populationer. Plantor 
med 2/J = 7 2 och 76 är vanliga inom stora delar av södra och mellersta 
Skandinavien och hybridsvärmar mellan dem är mycket ofla förekom
mande. Talet 80 finnes hos plantor i fuktiga skogar och längs skogs
häckar i östra Svealand och på Golland. Endast pä lokaler med något 
rikligare ljustillgång blommar de. 

Dodecaploida plantor är hittills endast funna på Golland. Det exakta 
kromosomtalet har varit svårt alt bestämma, men det ligger mellan 90 
och 96. 

Del är möjligt att det inom C. palustris förekommer en population 
med 2n=68 . En rad lokaler har nämligen plantor med detta tal. Emel
lertid ingår flera av dessa i hybridsvärmar mellan C. palustris - plantor 
på octoploid och decaploid nivå. Det är möjligt att en stabiliserad 
population med 68 kromosomer kan uppstå. 

Ovan har talats om hybridsvärmar mellan olika C. palustris - popula
tioner. Man frågar sig därför, om det inte är tänkbart, att hybridsvär-
mar mellan de tetraploida C. pratensis - plantorna och l.ex. octoploida 
C. palustris kan förekomma. Endast en planta, som utgjort en hybrid 
mellan C. pratensis och C. palustris, har hittills iakttagils. Den var 
43-kromosomig och växte i området mellan en C. pratensis - population 
och en 56-kromosomig C. palustris - population i Ifolmby (Skåne). 
Plantan var fullt fertil och kunde med gott resultat korsas med såväl 
C. pratensis - plantor som med flera olika C. palustris. Den var även 
fullt fertil ined hexaploida (;2n—44) plantor frän Erankrike. tillhörande 
C. pratensis. 

I Almundsryd, Norraryd (Småland), har en 45-kromosomig planta 
påträffats i en normal 30-kromosomig C. pratensis - population. Den 
torde vara resultatet av en sammansmältning av en reducerad och en 
oreducerad garnet. 
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Den arktiska gruppens enda art, (.. \ t/mani, är cytologiskt något 
mera enhetlig, sa vitt nu är kant. Del vanligaste talet är 2/i—(54. be
stämt från en rad lokaler i den skandinaviska fjällregionen och också 
från Spetsbergen (även av Flovik 19101. En lokal i norra Norge iPresI-
vatn, Tromsöya) har decaploida plantor av C. Nymani med 2n = 80, 
Fran några områden i västra Jämtland har insamlat material krom o -
sointal mellan (50 och c. 90, tillsammans med det normala 64. Nog
granna fältundersökningar på flera lokaler lyder på att dessa plantor 
kan utgöra komponenter i hybridsvärmar mellan den vanliga (54-kromo-
somiga populationen och en population med högre tal, kanske på 
dodecaploid nivå. ytterligare fältundersökningar erfordras emellertid 
lör lusandet av detta problem. 

Cardamine pratensis L. — Även i den inskränkta bemärkelse som ar
ten bär tages är den numgformig. med diploida, tetraploida och hexa-
ploida populationer. 1 Skandinavien har endast tetraploider i.2/i = 30i 
påträffats. 

C. pratensis är extremt allogam och sa gott som samtliga undersökta 
plantor ha visat sig vara självsterila. Fröbildningen är sexuell. Vegetativ 
förökning förekommer regelbundet i form av advenlivskott pä rosen
bladen. Dessa skott uppkommer ur epidermala cellkuddar och utbildas 
framförallt under perioder med hög fuktighet och da rosettbladen är 
skuggade av den omgivande vegetationen, normala är företrädesvis 
under sensommaren och hösten. Former med stora uddblad tycks ha 
en kraftigare vegetativ förökning än övriga. 

Jordstam kort. med en eller flera bladrosetter; från varje rosett en, 
i sällan 2—3), 15 20 cm hög, glatt stjälk. Rosettbladen, bos de i Skandi
navien förekommande typerna med 2 7 bladpar: småbladen mesta
dels oskaftade. av växlande form, vanligen hjärllikl rundade och svagt 
loberade med en liten udd pa varje lob. kanten särskilt hos plantor med 
fa bladpar och stort uddblad ofta vågig; småbladens yta sträv; bladens 
smak starkt bitter. Nedre stjälkbladens småblad mer eller mindre 
skaffade, över oskaftade; .småbladens antal minskar ju högre bladet 
är placerat, småbladens bredd likaledes; de övre stjälkbladens små
blad smala, jämnbreda, med pa mittnerven nedlöpande skiva, blom
ställning med 8 -30 blommor, toppställd, sidoblomställningar i vecken 
av de övre bladen förekommer ibland. Foderblad kortare än 1 mm. 
Kronblad vita violetta, oftast med tydlig adring i mörkare nyans, 
längd 8—11 min. bredd 4—7 mm. Slandarknapparnas längd i färskt 



CARDAMINK I'HATKNSIS - KOMPI.KXKT 243 

Fig. 1. Cardamine pratensis L, 2/i 30, Bladserier av plantor av Ire olika lyper. 
l\ = rosettblad. 1, 2. 3, o.s.v,—stjälkblad, siffran anger bladets placering på stjälken 

nedifrån räknat. ö=översta stjälkbladet. 
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tillsland 0.8 -1,4 mm. Pistillen smal. märke 0.7 0.9 min brett; brcvi-
styla typer förekommer sällsynt. Skidor 20—40 mm. 

U t b r e d n i n g . Sverige: vanlig i Götalands och östra Svealands 
jordbruksområden, endast två lokaler i Norrland kända (1 i Gästrik
land, 1 i Jämtland!. Danmark: vanlig inom jordbruksområden, sällsynt 
på vissa delar av Jylland. Norge: förekommer i odlade bygder i södra 
och västra delarna, il lokal på Tromsö undersökt av förf. Belägen mer 
än 6 nordligare än närmaste förut kända lokal.) 

Car da mine palustris Petermann. - Arten är mångformig och omfat
tar typer på octoploid (2n=56, [60]. 64), decaploid i2/i = 72, 76. 80), 
dodecaploid (2n=c> 96) nivå. samt ev. en typ med 2n = 68. Samtliga 
är pä t rättade även i Skandinavien. 

Även C. palustris är strängt allogam och plantorna äro nästan undan
tagslöst självsterila, med sexuell fröbildning. Vegetativ förökning är 
starkt utpräglad, dels i form av adventivskott på rosettbladen, dels så
som rotslående skott i stjälkbladens veck och i blomställningen. 

Jordstam vanligen kort. stjälk oftast enkel, glatt, intill 65 cm hög. 
Rosellblad med mestadels skaftade småblad, av växlande form: njur-
formade med väl utvecklade skaft: runda—äggrunda, men grovlan-
dade. mer eller mindre skattade; runda—ovala med 2—3 uddar på varje 
sida. korlskaftade. Bladens smak ej bitter. Alla stjälkblad, även de 
övre. ined skaftade småblad, men 56-kromosomiga former kan modi
fieras under torrår i fråga om de övre stjälkbladens småbladsskaft, så 
att delta knappast framträder. Dessa former skiljes från C. pratensis 
genom de? större foder- och kronbladen. Stjälkbladens småblad är hos 
de decaploida formerna långskaftade, hos 76-kromosomiga plantor med 
bred. grovt ändad bladskiva (var. isophylla Peterm.i. hos 72- och 80-
kroinosoiniga med brett lanselllik. helbräddad smabladsskiva. Blom
ställning med 6—30 blommor, någon gäng med sidoblomställningar i 
del översta stjälkbladets veck. Foderblad över 4 mm länga. Kronblad 
vita—ljust violetta, sällan med mörkare ådring; längd 12—19 mm. 
bredd 7—13 min. Ständarknapparnas längd i färskt tillstånd över 
1.2 mm. Pistill grov. märke 0.8—1.2 min brett. Skidor 30—55 mm. 

U t b r e d n i n g . Sverige: vanlig i Götaland och Svealand och inom 
jordbruksområden i Norrland. Norge: framförallt inom uppodlade om
råden i södra och västra delarna upp till Nord-Tröndelag. Danmark: 
vanlig inom större delen av landet. 
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Fig 2. Cardamine palustris PeLerm. Bladserie i ej fullständig] :i\ octoploid planta. 
Fört I. se fig. 1. 

Cardamine Nymani Gandoger. — Denna art förekommer i sitt skan
dinaviska utbredningsområde med liera former pa octoploid nivå 
(2n=64), en lokal har decaploida (2/t = 80) plantor, medan inom lör 
modade hybridsvärmar i västra Jämtland flera tal mellan <>0 oeh e. 90 
förekommer. 

< Nymani är liksom de Iva föregående arterna allogam och själv -
sleril. Vegetativ förökning förekommer i myckel stor skala i iorm av 
adventivskott på rosettbladen och även frän stjälkbladen, men mera 
sällsynt Rosenbladens småblad är lätt avfallande särskilt efter frost, 
och har då förmåga att producera adventivskott. Under regniga perioder 
kan småblad ined vattnels hjälp spridas långa sträckor, och del är inte 
ovanligt, Lex. vid Torne Träsks stränder, all finna sådana nedspolade, 
»rotslående» rosettsmåblad. 

Jordslam oftast kort, om snbmers mera långsträckt: vanligen flera 
bladrosetter, men endast en med stjälk. Stjälk 5—1(5 em, i skugga 
—35 cm. Rosenbladen med köttiga småblad; nervaturen mer eller 
mindre inbäddad: småbladen cirkelrunda eller ovala, vanligen skaltade. 
helbräddade. dock kan uddbladet vara försett med en grov land på 
vardera sidan, men sällsynt. Stjälkbladen 2—4 (hos högvuxna ex. 4—71 
mestadels köttiga, nästan jämnbreda; småbladens antal minskar ju 
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högre bladet är fäst, vanligen resp. 7, 3, .'5 nedifrån räknat, lilomsläll-
ning med (i —16 blommor. Foderblad 3,6- 4,4 mm. Kronblad vila 
violetia. 9—12,i'i min langa, 4,8 0.8 mm breda. Ståndarknappar i 
färskt tillsland 0.9 1.4 mm. Pistill tämligen grov med c. 16 fröämnen. 
Skidor 10—18 mm. 

U t b r e d n i n g . Förekommer inom Skandernas fjällregion utefter 
hela dess längd och norr om 68" ofta ner till havets nivå. I Lappland 
förekomster även inom skogsområde! öster om den egentliga fjällregio
nen. En form ined lansettlika rosettsmåblad bar utbredningen inskränk! 
till de västligaste delarna av Lule. Pite ocb Lycksele lappmarker ocb 
förmodligen angränsande delar av Norge. 

1 fråga om den taxonomiska differentieringen inom denna art bör del 
påpekas, all huvudtypen är identisk med ('. dentata Schultes f. (appo
rtion Lindman (Lindman 19141. Formen med lansettlika småblad bar 
av somliga upphittats som varande (.. pratensis L. var. angustifolia 
Hooker (Selander 1950). Någon avgörande ståndpunkt kan jag i det 
fallet inte inta. förrän jag baft tillfälle all odla kanadensiskt material 
sida vid sida med svenskt. 1 västra Jämtland förekommer som nämnts 
plantor med höga kromosomlal. Dessa plantor avviker rent morfo-
logi.skt frän huvudtypen genom ett större antal stjälkblad och genom 
alt antalet småblad är mycket stort. Det skulle vara myckel tacknäm
ligt om skandinaviska botanister kunde ha denna typ i åtanke \ id 
exkursioner i vara fjälltrakter, varigenom en bättre bild av dess ut
bredning och taxonomiska värde kunde erhållas. 

Ekologi 

Av C. pratensis - komplexets Ire skandinaviska arter förekommer (.. pra
tensis och f.'. palustris ofta på samma lokal, men regionall fördelade 
med (.'. pratensis pä torrare områden. ( . palustris pa fuktigare. Den 
tredje arten, C, St/mani, är bunden lill fjällregionen och tycks endast 
i undanlagsfall stöta samman med C. palustris, I ex. i Jämtland. 

Samtliga hillills i Skandinavien funna typer av komplexets arter är 
alt betrakta som eulrofa. De två typerna av C. Ny mani bar närmare 
studerats av Selander 119501 i västra Lule Lappmark, och han har där 
funnit all huvudtypen är »amphicline* medan den lanceolata typen är 
»basocole». Mina egna fältundersökningar i fråga om den lanceolata 
typen pekar i samma riktning, men hänför sig endast till fyra lokaler. 
alla belägna inom Selanders undersökningsområde 

1 Kungsmarken inte lang! frän Lund. förekommer C. pratensis och 



CARDAMINE PRATENSIS - KOMPLEXET 247 

Fig. 3. övre raden: Cardamine palustris Peterm. (R, 1—5öj, hel bladserie av 72-
kromosomig planta. 
Nedre raden l.v.: Cardamine palustris Peterm. var. isoplmlla Peterm. (6—8ö). 
de Ire övre stjälkbladen av 76-kromosomig planta. 
Nedre raden l.li.: Cardamine Ngmani Gand. (R. I 3ö), bei bladserie av 
64-kromosomig planta. 

56-, 60-, 64-, 68-, 72- och 76-kromosomiga plantor av C. palustris, [nga 
säkra hybridsvärmar har iakttagits, utan man kan förutsätta, att de 
olika typerna förekommer i relativt stabila växtsamhällen, där i varje 
fall inga störande ingrepp gjorts i son tid. Alla plantor från högre be-
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lägna delar tillhör C. pratensis. De växer där marken är relativ! torr 
och växtsamhällena väl slutna. Inom de allra torraste partierna före
kommer de endast i områden med friskare grön örtfärg än den allra 
närmaste omgivningen. Detta tyder pä alt vatten här finns lättare till
gängligt och kanske arten befinner sig pä gränsen till sitt minimibehov 
av markfuktighet. C. pratensis är också vanlig på väldränerade slutt
ningar i tämligen högvuxen vegetation, företrädesvis av olika gramini-
der. C. pratensis - plantorna är här svära att upptäcka även under blom
ningen, eftersom blomställningen ofta har färre blommor än vad som 
är vanligl i lagvuxen vegelalion. 

I lägre delar av Kungsmarken, där markens vattentillgäng är betyd
ligt större, växer C. palustris - typerna. De är inte slumpvis utspridda 
utan fördelas regionalt, delvis beroende på markens fuktighetsgrad. Av 
de octoploida populationerna förekommer den 56-kromosomiga van
ligas! och är den som närmast ersätter C. pratensis, som ju är telraploid. 
I Kungsmarken finns mellan C. pratensis och de 56-kromosomiga 
C. palustris - plantorna ett väl synligt bälte nästan utan C.artlamine-
plantor. Den 64-kromosomiga populationen av C. palustris växer någol 
fuktigare än den 56-kromosomiga och plant frekvensen är störst i när
heten av en liten bäck. Pä denna lokal blommar de 64-kromosomiga 
plantorna senare än de med 56, beroende på bäckens översvämningar 
under våren. Plantor med 2« = 60 växer under ungefär samma eko
logiska förhållanden som de 56-kromosomiga, och det är tvivelaktigt, 
om det verkligen rör sig om en ren population. Det kan vara en klon, 
eller möjligen flera, som uppkommil ur plantor med 'ln~56 och 64. 
Många lokaler har detta tal endast i hybridsvärmar. 

I ännu fuktigare delar av Kungsmarken. företrädesvis vid den lilla 
sjöns stränder förekommer decaploida populationer. De ha kromosom-
talen 72 och 76. De morfologiska skillnaderna är påtagliga, varför det 
är mycket lätl all i fält avgränsa deras utbredning. Nästan i vattnet 
vid den lilla sjön, men på ställen där vegetationen är dåligl sluten, 
finns den högsta frekvensen av plantor med 2;i = 72. De växer delvis 
i skuggan av några alar. Här och var längs stranden och också ute i 
vattnet växer plantor med 2n = 76. representerande den typ. som har 
alla stjälkbladens småblad breda och skaffade. Den uppträder i myckel 
kraftiga bestånd, förmodligen kloner. L"le i vassbältet, fastvuxna i små 
dyöar, finns sterila rosetter av samma lyp. De är då sjön har lagl vat
tenstånd, får dessa rosetter en kraftig utveckling och blommar året 
efter, om inte vatlensländet då är särskilt högt. 

Från undersökningarna på denna lokal samt en hel rad andra har 
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det f ramstå t t som mycket klar t , att del finns en ekologisk differen
tiering inte enbar t mel lan de olika k romosomta l s type rna inom C. pa

lustris n i an också C pratensis k an inpassas i ett ekologiskt schema, som 
peka r pfl alt jn högre k romosomla l en populat ion av dessa växter ha r . 
desto fukt igare s tåndor t fo rdrar de. 

( . Nymctnl h a r en ganska vidst räckt ekologisk ampl i tud . Den före
k o m m e r dels i öppen vegetation i det subalp ina bältet och pä högre 
n ivåer oftast i s a m h a n d med snölegor. dels i fuktiga skogspar t ier och 
längs skogshäckar . J ä m f ö r a n d e odl ingar ha r visat at t vissa morfologiska 
ski l lnader kvars tå r mellan p l an to r frän skogspar t ier och dem växande 
öppet. Det k a n s k e kan röra sig om ekolyper . 

English summary 

Three species of the I pratensis complex occur in Scandinavia, namely ' praten
sis 1. ' palustris lYIcrm and ( Nymani Gand. 

( pratensis is represented onl\ hv Ictraptoids 2n = 30) in this region, while octo 
ploid. decaploid. mid elodeeaploid populations of C. palustris occur. In tin- incnin 
tain region of Scandinavia (.". A'iymani occurs with a widespread octoploid form 
(2n=64) with orbiculate leaflets of the rosette leaves lone locality is known wilh 
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 
Hook. 

C pratensis and ( palustris grow verv often in the same local!!} It is found 
thai the- water content of the soil is of Importance for the population Inhabiting 
-i lee ality. The highe-r the water content, the higher is the chromosome number ol !! 
' pratensis palustris plants 
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Contributions to the Knowledge of the Plankton 
in Scandinavian Mountain Lakes. 4 

By K I N O THOMASSON 

Staurastriim vulgaris n. sp. 

Kennt mau nicht don Namen, so ist die Kenntnis von Dinge wirtlos 
flsidorus Hispalensis, 5öü —6301. Concerning Staurastrum paradoxum 
Meyen the opposite may be staled. When studying the different algae 
depicted in the literature under this name, one is slruck. by the richness 
of forms which have been referred to Ibis "species", its limits having 
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 Staurastriim paradoxum we lind cpiite frequent 
specimens of Staurastriim cinijuliim var. obesum G. M. Smith, e.g. 
Smith, 1024. pi. 72. fig. 18—20. and numerous other triangular species 
with processes at the angles. 

I am convinced that it is often quite impossible lo define the limits 
of Staurastriim species by onl\ a lew characters. Each species should 
be defined lo give as complete an impression as possible, though this 
as a rule is very difficult lo express adequately in words. Thus a good 
drawing is always of vital importance. One imporlanl question then is, 
what amplitude of variation is to be allowed for the various characters. 
This clearly must depend partly on experience and partly on the mate
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 Ihere is often only a quantitative 
difference, e.g. Verrucae on I he apex sometimes are present in pairs of 
granulae. even these can disappear or to be replaced by spines. The 
interpretation of many Staurastriim species remains quite a subjective 
mailer, a fact which can sometimes make desmid studies resemble 
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stamp-collecting, with the consequence thai all connections 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 quite impossible to find out clearly what was in reality 
the desmid Stall rastrum paradoxum as described by Meyen in 1X29. 
And yet to chose a neotype. however, would only add lo the confusion. 
Therefore to avoid serious difficulty it is belter not to use this name, 
for this then makes it necessary to describe anew many species and 
forms which have been lumped together under the name Staurastrum 
paradoxum. One of Ihese is the alga pictured on fig. 1. and here called 
Staurastrum vulgaris. It has a very wide distribution and has often been 
reproduced in the literature, e.g. 

Staurastrum paradoxum - West A Carter. 1923, pi. 145. fig. 5: drawn by 
N. Carter. 

Staurastrum paradoxum — Irenée-Marie, 1939, pi. -48, fig. 11 & 12. 
Staurastrum paradoxum forma— West & West. 1903. pi. 18, fig. 4. 

Staurastrum vulgaris should be compared with: 
Staurastrum paradoxum forma — Borge, 1923, pi. 2, fig. 24. 
Staurastrum paradoxum var. inf latum Ilirano, 1952, fig. 5. 

Both are smaller, but like Staurastrum vulgaris they are provided 
with a row of granulae on the both sides of the isthmus: nothing about 
the structure of the apex can, however, be seen on drawings. A care-
full comparison is necessary with some forms of Staurastrum cingulum 
var. obrsum (i. M. Smith, e.g. the drawings in Nygaard, 1949, fig. 39. 

From fig. 1 it will he noticed thai a row of Verrucae can be observed 
on the apex, just within and parallel lo the margin of the cell body in 
a vertical view of 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 u. maximum 
breadth 61.5—69 ft- Radiation: It occurs in 3-radiate and 4-radiale 
facies: also Janus forms 3 + 4 and 3 + 5 have been observed. 

In lake (ijende i.Iotunheimen, Norway) this species was on July. 10. 
1951 and August, 7, 1952 one of the dominant plauktic algae, together 
with Tabellaria flocculosa var. pelagica Holmboe and Statirodcsmus 
gtabrus f. Hämophilus Teiling. Furthermore il was also noted in the 
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Fig I Slaurastrum vulgaris — a. Gjende. Norway; 1> Bessvatn Norway; i övre 
Sjodalsvaln; <l Bessvatn Morwaj e A. f Juwaln. Norway. £ Gjende Norway. 

plankton several mountain lakes in Jotunheimen, e.g. Bessvatn, Juvvatn 
(composition <>l plankton sec Thomasson, 1956), Övre Sjodalsvatn, here 
together with Tabellaria flocculosa (Roth) Kützing and Tabellaria floe-
ciilosa var. pelagica rlolmboe. II also occurs in lowland lakes, e.g. lake 
Yliaren. Södermanland, Sweden (M.-B. Florin). 

I" Botaniska Sottscr 1957 
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Staurastrum petsamoense (Boldt) Järnefell 

Staurastrum sebaldi var. depauperatum Boldt. 1885, pl. 6, fig. 33. 
Staurastrum petsamoense .lärnefelt, 1934, p. 208, tig. 18. 
Staurastrum sebaldi var. depauperatum Boldt — Messikonimer, 1938, pl. 10. 

fig. 112 & 113. 
Staurastrum petsamoense Jårnefelt - - Grönblad. pl. 2, fig. 36 & 37. 

This species seems to be more common than one might gather from 
the algologieal literature. The cells are of medium size, my specimens 
being 75 —79 p, long without processes, while their breadth with pro
cesses is 67.5—.114 u.. The measurements given in the literature are: 
length 71—84 u. and breadth 90—114 u. The semicells are of very 
characteristic shape and the body of each is covered with short spines 
of variable length and valuable density of cover. Sometimes an apical 
intramarginal row of rather prominent Verrucae, has been observed. 
see fig. 2 a2. 

This species was noted in the plankton of several lakes in the Torne
träsk-area, Swedish Lapland, and from mountain lakes in Jämtland, 
Sweden. It has previously been reported from Siberia, Pelsamo- and 
Kilpisjärvi-areas in Finland, West-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 of the cell body. 

Staurastrum petsamoense var. minus (Messik.) Thorn. 

Staurastrum sebaldi var. il e pan pe rat um f. minor Messikonimer. 1942, p. 166, 
pl. 17, fig. 1. 

Staurastrum petsamoense var. biuerlieillalum Nygaard, 1954, p. 313, fig. 3. 
Staurastrum petsamoense var. minus (Messik. I Thomasson, 1956, p. 129. 

This variety is distinguished from the type by its smaller size. The 
dimensions of our specimens are: length of cell body 42—50 u. h-eadlh 
witli processes 62.5—78 u. The measurements given in literature are: 
length 39—43 u, breadth 46—57 u, isthmus 11.5—12 u. 

Distribution: Switzerland, Southwest Greenland, several lakes in 
Torneträsk-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 aracile - group, as was done by present author with 
the guidance of fig 9. f & g in Smith. 1924. Compare fig. 3 c in the 
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Fig. 2. Staurastrum petsamoense. - a. IfukerijSrvi, Sweden b. Kieddejaure, Sweden; 
c. Katterjaurc Sweden. 
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presenl paper and fig. 8 in Thomasson, 1952. The figures in Smith 
mentioned above are drawn from Norwegian material from the same 
area as our collections. They represents a form quite near to Staurast-
nim petsamoense var. minus. Even the fig. 20 in Thomasson. 1952, is 
best considered as belonging to Staurastrum petsamoensis var. minus. 
The occurrence of rather prominent Verrucae on the apex only empha
sises further the l ad that a considerable quantitative variation oughl 
to be allowed for the development of apical Verrucae icf. fig. 3 d., in 
our present paper}. 

The writer is more confused about the rows of paired spines observed 
on the apex of some specimens, cl. fig. .'I ».,. Such an ornamentation 
somewhat resembles the specimen of Staurastrum polymorphum Bréb. 
figured b\ Taft. 1945. pi. 5. fig. 15. This alga is of the same shape as 
our specimen, but considerably smaller. Even Staurastrum polymor
phum Bréb. in Taylor. 1935, pi. 37. fig. 4. resembles our specimen but 
is smaller. As a mailer of fact Taylor points oul on p. 190 thai his plan! 
strongly resembles Smith's drawing of Norwegian Staurastrum gracile. 
This oughl lo be laken into account when considering the proper place 
for the algae similar lo these two and named Staurastrum polymor
phum, lor ils very name of the latter is suggestive of the validity of this 
•'species'". The above mentioned two plants also resemble in many ways 
some forms of Staurastrum hexacerum (Ehrenb.) W'iltr. Taxonomically 
these rows of paired spines are of minor importance, lor I hey are ollen 
replaced by rows ol single spinulae. On the whole the arrangement of 
spines on the apex is variable as is also the length of the spines. 

The algae described by Nygaard (1954) under the name Staurastrum 
petsamoense var. biuerticiltatum has as o characteristic feature an 
isthmal circle of minute spines. Even the specimen figured by Messi-
kommer (1942) under the name Staurastrum srlxilili var. depauperatum 
f, minor shows on lig. I a, a similar row of 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 distinct isthmal circle ol minute 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 Ihe processes so that these could al the isthmus possibly 
be interpreted as forming an isthmal ring. 
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r ig . .'i. Staurast rum petsamoense var. minus. — a. Bessvatn, Norway; 1). Kaldvell-
sjöcn, Norway; c. Katlerjaure, Sweden; d. Inkajaure. Sweden; e. Kallerjnurc, Sweden. 
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Staurastrum landmarki Huitfeldt-Kaas 

This species was described by Huitfeldt-Kaas, 1906, pp. 54 und 154. 
pi. 2, figs. 32 & 83. From the drawings given one can scarcely sec wlial 
i( is intended to represent. 1 have often wondered about the laxoiiomic 
value and the position of this species. In the course of a study ol the 
plankton of Norwegian mountain lakes I looked especially for this 
problematic species or some specimen which could elucidate its mystery. 
II 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 |i. total breadth 75 u) and 
shape as can be seen on fig. 4 a & b. The taxonomical connections 
should be evident by a comparison with fig. 4c & d. The specimens 
figured on fig. 4a & b belong to Staurastrum sebaldi - group, only they 
are of somewhat reduced and thus reminicent of the half-developed 
semicells of Staurastrum sebaldi var. ornatum Nordsledt. Our specimens 
should be carefully compared with Staurastrum anatinum var. trun-
catum W. West. 1802. p. 185. pi. 24, fig. 2. and the much belter figure 
by Taylor, 1935. pi. 39, tig. 17. or the specimen figured by Ircnée-Marie. 
1939. pi. 54. fig. 4. Note the double row of Verrucae across the top of 
semicell in this variety. II should be noticed that our form is lacking 
granulae al the isthmus under the arm-pits, which are characteristic 
of Staurastrum sebnldi var. ornatum. In West & Carter. 192.5. Staurast
rum landmarki was placed in the Staurastrum anatinum - group under 
staurastrum anatinum var. lagerheimii (Schmidle) W. & W. 

Unfortunately it is impossible to make out from the description given 
by Huitfeldt-Kaas il he ever saw a single or double row ol Verrucae 
on the apex of the semicell. He only says that in side \ie\\ the lop of 
the semicell is double saw-toothed. While the drawing is inadequate. 
there seems to be in the description ol lop view, an indication thai 
Staurastrum landmarhi should be placed in the Staurastrum anatinum -
group. Huitfeldt-Kaas says on p. 54. that 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 strongly resembles the lop view "I 
Staurastrum sebaldi var. from North America in West & West, 1896. 
pi. 18, fig. 2 & ,i. Here also should he mentioned a form noted by 
Grönblad. 1942. p. 42 as forma verrucis reductis. though unfortunately 
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Fig. 4. Staurast rum sebafdi var, omnium. — a. & I>. Bess vain, Norway: c. KaWlveil 
sjöen, Norway: <l. Kicdd6jaure. Sweden. 
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without a drawing. Concerning Ihc Staurastrum anatinum - group, a 
I borough revision is needed. It hns already been pointed out 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 

(Schmidlc) W. & W., var. trancatiim West) and the other series with 
smaller forms, (length of body under 50 u. e.g. var. curtain (i. M. Smith, 
var. longibrachialiim YV. & W., var. denticulatum G. M. Smith). Very 
often it is impossible to limit and define the different varieties for there 
is often a continuous series of intermediate forms. Also the connections 
with Staurastrum flnriferum W. &- W. ought to be home in mind, as 
well as those with Staurastrum uestitum Ralfs. The resemblance to 
Ihc latter probably influenced W. West and (i. S. West in devising the 
name Staurastrum ucstitnm var. subiuiutinum for an intermediate form. 
As a mailer of fact there occurs a series of forms, which with respect 
lo the length and development of the Verrucae on the side of the semi-
cells could be considered as intermediate forms between Staurastrum 
anatinum and Staurastrum vestitttm. Compare also pi. 75. fig. 2 2 ^ 
1-*• 6—*- 8 in G. M. Smith. 1924. It is the opinion of the present author 
thai there are very sound reasons for regarding Staurastrum floriferum 
and Staurastrum vestitum as varieties of the Staurastrum anatinum -
group, as well as species of their own. However such a re-arrangement 
requires a thorough revision of all the closely related species and 
varieties as already pointed out. 

The specimen of Staurastrum sebaldi var. ornat um Nordst. figured 
on fig. 4 c originates from a mountain lake. Kaldvellsjöen. near Kongs-
voll, Norway. This alga occurs rather abundantly in the plankton of 
Ibis lake, the composition of which is given in Thomasson. 1950. It is 
quite like the magnificent one pictured by Nordsledl, 1873. fig. 15. 
from a nearby area. An excellent drawing is also lo be found in Taft. 
1945, pi. 5. fig. 15. Such magnificent specimens have frequently been 
noted in the planklon of Scandinavian mountain lakes. 

Staurastrum borgeanum Sebmidle 

Staurastrum borgeanum Schmidlc, 1898, p. 60. pi. 3, fig. 7. 
Staurastrum bexacerum vur. ornatum Borge, 1894, p. 37, pi. 3. fig. 43. 
Stat/rastrum proboscidium (Bréb.i Arch. — Borge. 1913, p. 31. 
Staurastrum proboscidium vur. productum Messikommer. 1942, p. 165, pi. 17. 

fig. 3. 
Staurastrum borgeanum Schmidlc — Grönblad, 1926. p. 26. fig. 133 & 134. 
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Pig. 5. Stalinist rum borijriinnm. a. Kaldvellsjöen. Norway: I). Vassijaure. Sweden; 
e. Kieddejaure. Sweden; il. Vassijaure, Sweden; e. Katlerjaure. Sweden; f, Kaldvell

sjöen, Norway. 

Staarastrum boreale W. & W. — Cedercreutz & Grönblad, 1986, p. I. pi, I. 
fig. 10. 

Staurastrum borgeanum var. parvum Messikommer, 1949, fig. 17. 

Staurastrum borgeanum was originally described in 185)8 by Schmidle 
but since then il has been renamed several times. In Nordsledis Index. 
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suppl, p. 32 il was transferred 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. Grönblad (1926) 
and Messikomnier (1942| are however al variance will) the authors just 
mentioned. 

During the present authors past ten years ol 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 Torneträsk-area of Sweden, and 
from the Dovre-area. Norway. 

Size: length of cell body 3 6 - 4 5 u. breadth with terminal spines 
52.5—00 u. Some forms with considerably longer processes i 73.5—75 u) 
were noted, cf. fig. 5 d & e. I dare not express an opinion about the Iwo 
last mentioned forms. They seem to represent the tendency of the 
extension of processes already noted by Messikomnier in describing 
Staurastrum proboscidium var. productuni. 11 should emphasi/e that 
neither Staurastrum borgeanum nor Staurastrum proboscidium var. 
productum are planklers. Our specimens on the oilier hand represent 
planktic forms. On the other hand the laxonomic position of some forms 
with very short processes grouped with Staurastrum borgeanum .should 
lo he carefully checked in relalion lo Staurastrum margaiitiferum -
group. 

Our plants resembles most markedly Staurastrum borgeanum as 
drawn by Schmidle 11898) and Grönblad (1926), also the alga called 
Staurastrum boreale W. & W. in Cedercreutz & Grönblad, 1930. and in 
addition Staurastrum boreale var. robuslum Messikommer, 1951. p. 04. 
pi. 2, li^. 24 should be compared with my specimens, though the latter 
are without Verrucae just within the lateral margin in top view. In this 
connection it ought lo he pointed out that Staurastrum pseudosebaldi 
var. simpUcius West in West & Carter, 1923. p. 111. pi 149. fig. 13. 
can with good reason he placed under Staurastrum boreale. 

In 1942 Messikommer described Staurastrum proboscidium var. pro-
ductum, which is very much like our specimens. As a mailer of fact 
1 have already considered I hem as identical by using Messikommer's 
name for my plants iThomasson. 19501. Messikommer (op. cil.l admits 
the similarity between Staurastrum borgeanum and bis plant, but rejects 
any real affinity on the grounds that the slender processes are tipped 
with only 3 spines. In the absence of any clear affinity he therefore 
named his specimen as the var. productum ol Staurastrum probosci-
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(Hum. Schmidle however hud a l ready included a form with slender 

processes lo his species, vi/ . Staurastrum he.iacerum var. ornalum 

Borge. 1894. and moreover Ihe n u m h e r of t e rmina le spines is not a lways 

of l axonomic value, e.g. my specimens exhibit a considerable variation 

in the n u m b e r of t e rmina te spines on Ihe processes, cf. fig. 5 in this 

note. T h e t e rmina te spines on processes of my specimens a rc longer 

than those in Grönblad , 1920. My specimens and also Ihe algae d rawn 

by Borge (1894), Schmidle 11898). Mess ikommcr (1942). and Grönblad 

1192(5) are all charac ter ized by a r ing of g ranu lae round Ihe base of 

semicell . F r o m Ihe d r a w i n g in Ralfs. 1848. pi. 23, fig. 12 b å c prac

tically no th ing can be discerned about the ornamenta t ion . Grönblad 

(1926) bas proposed these d rawings and a r a lhe r diverging specimen 

figured in West & Carter. 1923. pi. 149. fig. 9 and named Staurastrum 

cgrtocerum, as the type for Staurastrum probosciüiuiii. They both are. 

however . lacking Ihe row of g ranulae on Ihe each side of is thmus. On 

Ihe o the r h a n d . Ihe figures in West & Carter of Staurastrum probosci-

(lium fo rmae show Ibis charac te r . Even Ihe mul t i far ious d rawings in 

Ihe algological l i te ra ture which a re endowed with the n a m e Staurastrum 

jiroboscidium exhibit ra ther varying shape. In any case il is absolutely 

out of quest ion lo establ ish a d rawing in Ralfs as the type for though 

they a re indeed very a t t rac t ive m a n y of his Staurastrum "species" in 

par t i cu la r , a re inadequate ly represented for unmis takab le interpreta t ion. 

T h e wr i t e r is fully convinced that the more cup-shaped basal pari 

of Ihe semicell in his plants , and in those of Messikommcr 's . is of im

por tance from Ihe laxonomic point of view. In Staurastrum borgeamim 

Ihe basal par t of the semicells is less cup-shaped than in our plants. 

But a m o n g them there are some specimens wilh more pronounced and 

o thers wilh lesser developed cup-shape of semicells. forming more o r 

less a con t inuous t ransi t ion towards Staurastrum borgeanum. II is 

obviously impossible to d r a w a limit between our specimens and those 

ol Mess ikommcr I I 9 4 2 I and ( i rönblad (1926). So it seems lo be simply 

a ma t t e r of laste whe the r my plants is to be labelled as Staurastrum 

/iroboscidium var. product um or Staurastrum borgeamim. Oil Ihe basis 

of the above ment ioned confusion concerning Staurastrum probosci

dian), and ils uncer ta in re la t ionships it seems for the present more 

reasonab le lo accept Ihe n a m e Staurastrum borgeanum lor my plants 

a n d even for Ihe alga described by Mess ikommer in 1942. 

Vaxtbiologiska Ins t i tu t ionen. Uppsala, September 1956. 
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Cytological Observations on Some Species 
of Globularia 

By K A I L A R S E N 

I Royal Danish School of Pharmacy, Botanical Dept., Copenhagen) 

I. Introduction 

The genus Globularia L. has been monographed four limes already and 
is therefore fairly well known from an orthodox laxonomical point of 
view. The first author discussing the genus as a whole was C.ambcssedes 
(1826), who described 8 species. The next, more comprehensive, study 
was made by Willkomm (1850), who mentioned 12 species. Meckel 
(1801) in his monograph adds several important observations on the 
anatomy, chemistry, etc. of the Globulariaceae. Finally Wettstein (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 Öland and 
Gotland. 

Material for experimental and cytological studies was collected by the 
author on a travel to Soulh Western Europe in the year I ill!). This 
material has been supplemented later from various sources. The author 
is indebted to prof. Dr. Tyge YV. Böcher lor material from Austria 
and Sweden. 

It proved rather difficult to grow these species, even the three Central 
European ones, in the Botanical Gardens of the University of Copen
hagen ill. B. 11.). livery winter one or more strains died or were 
weakened to such an ex ten I that they were unable to produce flowers 
the following summer. For this reason the experimental cultivations 
were discontinued. However, the cytological results obtained will be 
presented here together with some remarks on the taxonomy involved. 
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II. Cytological observations 

Previously two species only of Ihe present genus have been studied 
from a cytological point of view, viz. G. cordifolia L. and G. vulgaris L. 
em. Nym. Sugiura 119:5(5. 1937) gives the chromosome number n = 10 
for G. cordifolia L. in material of unknown origin. As far as can be 
seen it is the same material discussed in both papers by this author. 
Fig. 4 (Sugiura 19371 shows clearly the presence of 10 spherical bodies. 
It has not been possible for me to corroborate this number. I.öve & Love 
(19441 counted 2n = 16 in G. vulgaris L. em. Nyman i wrongly quoted 
by Tischler. 1950. as G. willkommii Nym.). These authors used material 
"from the neighbourhood of Lund." This seems strange as the species 
in Sweden is reported to grow wild on the islands of Öland and Got
land only; nor has it been possible for me to confirm this chromosome 
count 

The cytological observations made by the present author are. sum
marized in the table below. 

Tabic I. 

Species 

G. salicina Lam. 
G. cordifolia L. subsp. cordifolia 

— subsp. bellifolia (Ten) Hayek 
G. nudicaulis L. 

G. willkommii Nym. 
— 

— 
G. vulgaris L. 
— 

Localities of collection 

Unknown 
France: Moni Saléve idepl 

Haute Savoil 1000 m all. 
— Serres (dept Itaules Al

pes). 
— Col du Läuteret [dept. 

Hau tes Alpesi 
.Switzerland: Court (dept. 

Bern) Rink crevices 
Unknown 
France: Gavarnie (dept. Hau-

tes Pyrenees) 
.Switzerland: Col de Pillon 

(depl. Vaud) 1500 m all. 
France: Dept. Isere. 
— Dept. Bas-Rhin. 
Austria: (iunipoldskircben, 

steppe veg. 
Hungaria: Budapest. 
Spain: Soria. sleppe veg. 
Sweden: Öland: Stora Alvaret. 

limestone pavement 

Collector 

II.IS.II 

Author 

— 

Grenoble ' 

Author 
H.B.H 

Author 

— 
Grenoble ' 
Strasbourg ' 

T. W. BScher 
Budapest ' 
Author 

"J". W. Böcher 

2 n 

16 

32 

32 

32 

32 
16 

Hi 

16 
Hi 
16 

16 
16 
32 

32 

Cull. No. 

1 826 

2 226 

3 632 

2 014 

I 49!) 

1 882 
3 631 
3 742 

4 084 
3 633 
1 473 

4714 

1 indicates that the seeds are obtained through a botanical garden as seeds of wild 
origin. 
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III. Remarks on the species studied 

Gtobularia salicina Lam. (2n=16, Fig. I). — A species endemic lo the 
Canary Islands and Hie Azores. This species, together with a very close 
relative, viz. G. amygdalifolius Webb, has been separated from I be 
genus Gtobularia by Wettstein (1895). This author established a new 
genus, Lytanthus, and named the species L. salicinus (Lam.j Wellst. 
He based the .separation on the fact that Lytanthus is different from 
oilier species of Gtobularia in Ihe mode of innovation of the stem and 
the build of corolla. To these characteristics mentioned by Wettstein 
can now be added Ihe presence of two SAT-chromosomes in Ihe mitotic 
Complement. In other species of Gtobularia it has proved impossible 
lo distinguish any SAT-chromosomes. No other essential differences 
in the idiogram between the two genera can be proved. In my opinion 
Ihe genus Lytanthus should be reduced lo a lower taxonomical rank, 
e.g. thai of a section. 

Gtobularia cordifolia L. subsp. cordifolia (2n=32, Fig. 2). The 
collective species (i. cordifolia is distributed throughout the range of Ihe 
Iberian mountains. Ihe Pyrenees, the Jura, and South Eastern France 
lo the Alps and the Carpathians, furthermore found in ihe Apennines 
and on Ihe Balkan Peninsula. The species is polymorphic and Ihree 
subspecies have been isolated. 

1. Subsp. cordifolia {=G. cordifolia var. bcllidifolia Rouy, G. cordi
folia subsp. cordifolia iL.I Hayek. G. saxatile Salisb.). — Leaves 
spatulate with emarginate or tridentate apex. 

2. Subsp. belli folia (Ten.) Hayek l=o ' . cordifolia var. intermedia 
Rouy). Leaves spatulale-oblong. with short acuminate or rolun-
dale apex. 

•t. Subsp. repens Lam. pro sp. i=(l. nana Lam. <i. cordifolia var. nana 
Cambess.). — Leaves linear-cuneiform. Ihe inajorih ,_ crenelated 
at the margin, obtuse apex. Stem nude, very shorl or virtually 
missing. 

Four strains of the typical subspecies have been studied. They all 
showed the same chromosome number 2n = <52. As mentioned in Ihe 
introduction the number n = 1 0 found by Sugiura cannot be corro
borated. 

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

The consequence of the cytological results would be to adopt the old 
name of G. beUidifolia Ten., hut more strains should lie studied to 
establish the variation in chromosome number within this group. 
Finally, subsp. repens has not been studied: tin's should he done before 
changes of the nomenclature are undertaken. 

Globularia nudicaulis L. (2n=16, Fig. 41. — Distributed throughout 
the range of the Spanish mountains, the Pyrenees, the (orbiéres. and 
Hie Alps to the Toscanine Apennines. It is fairly uniform throughout 
the geographical area in which it is found. Wettstein I I.e.) considers it 
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 nillkommii Nym. (2n=16, Fig. 5). Found throughout 
Central and Southern Europe from Northeast Spain and Belgium to the 
Caucasus and Roumelia. The plant is only slightly variable throughout 
this distribution area. Cytologically the species also .seems stable, as 
chromosome counts from the eastern as well as the western part of ils 
domain show the same diploid number. 

<!. willkommii is a species belonging to the G. vulgaris - complex. 
From G. vulgaris sens. str. it can be easily distinguished by the leaves. 
(>'. wilkommii has an entire or emarginate leaf ape\ . rarely relusc-
tridentate. G. vulgaris has a leaf apex with 3 5 spinescenl teeth, fur
thermore the leaves are cartilaginous which is never the case in G. will
kommii. 

Globularia vulgaris L. em. Nym. (2n=32, Fig. 6). This species has 
an intermittent distribution being found on the Iberian Peninsula, the 
Balearic Islands and Soulhern France iPyrénées-Orienlales, Au de. I le
raull. Basses-Alpesl and. furthermore, on the Swedish islands of Öland 
and Gotland. No morphological differences seem to exist between the 
Swedish populations and the Iberian ones. A Swedish strain and a 
Spanish one have been studied cytologically. Roth showed 2n = 32. thus 
being telraploid. The strain from Öland showed one rool-lip with a 
sector of about Hi on a higher level of polyploidy. The chromosomes, 
however, so crowded the cells thai it «as impossible to make an exact 
count. The chromosome number ol the cells in Ibis sector were esli-
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Figs. 1—6. Metaphn.se plates from root-lips. 
— 1. Globalaria salicina Lam., 2n=16 . — 
2. G. cordifolia L. subsp. cordifolia, 2n-•-••• 32 
(Cult. Nr. 3632). — 3. G. Cordifolia L. suhsp. 
betlidifolia (Ten.) Hayek, 2n = 16. 4. (;. nn-
dicaulis L. 2 n = l ö (Cull. Nr. 1882). — 5. G. 
willkommii Nym. 2 n = l t i {Cult. Nr. 3630). — 
6. G. vulgaris L. em. Nym., 2n .(2 (Cult. Nr. 
1473i. — The scale is 10 u. 

mated a I about (50. thus being ocioploid. As mentioned above the 
diploid number 2n=16 found by Love & Love could not be corro
borated. 

IV. Summary and Conclusions 

1. The mitotic chromosomes of five species of the genus Globalaria have been 
studied (sec the table!. 

2. The basic number of the genus may be considered to be 8. and the number x = 5 
(or 10) cfr. Darlington & VV'vlie (1955) cannot be corroborated. 

3. Only two groups show polyploidy, viz. the G. cordifolia - group and the '•'. vul
garis - g roup. The same two groups are. furthermore, the only species-complexes 
of the genus which show some degree of polymorphv. The Globularieae seems 
to be a relic group in which polyploidy has increased the variation and thus 
continued the evolution in the two above mentioned species. 
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Studies in Rhizoclonium 

I. Life History of Two Species 

By (".Am. BLIDINC. 

(Borfis. Sweden I 

The genus Rhizoclonium gives I he laxonomist trouble already lor the 
reason that its limitation against the nearly related genera Chaeto-
morpha and (.ludophora is not satisfactorily established. In addition 
lo that the separation of the proposed species of Rhizoclonium presents 
obvious difficulties as long as the distinguishing characters arc restricted 
almost exclusively to the breadth of the threads and the proportions 
of length to 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 
1 he structure of the reproduction bodies, combined — in case of 
sexuality — with cross-breeding experiments, ought 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. 111. that Rhizoclonium should have zoospores with 
2 cilia, one longer and pointed forwards, the other smaller and pointed 
backwards. Nothing is known about sexuality in this genus as under
stood by Hamel (after separation of the genus Lola). 

1. Rhizoclonium kochianum K g = R h . implexum (Dillw.i Kg sen
su Koster, 

The living material is to a small extent from the Baltic Sea |Karls
hamn on the south coast of Sweden |. most of it is collected on I he west 
coast of Sweden, at Yarberg and especially in the vicinity of the marine 
zooL station of Kristineberg, where the alga was found entangled with 
Enteromorphci clulhruUi. growing on Ascophyllutn nodosum. 
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Fig 1 ItluztH'loniittn koiht<inum. \ (. 3 l.l.tiiu'nls. drawn from living material. — 
1): cells with prolongations. — V.—F: cells stained wilh Iwu-mat. — A—G and K !•' 

X500, I) X !".'>. 

Anatomy. The cells in the grown-up hul not fertile threads were 
9.5—18.5 u broad (cell walls 1.0—1.5 ill and 1.5—3.5 limes as Ion},' 
as their diameter (Kig. 1 A—(->. Judging by I hese measures my material 
belongs to the species which most Swedish algologists have called lilt. 
kochianum Kg. According to Koster (1055 p. 343—350) Rh. kochianum 
is a synonym of Rh. implexum (Dillw.J Kg and also of Rh. kerneri 
Stockm. isee also Ilamel 1931 p. 22), just the species which was the 
.subject of the above-mentioned report of Wille 

The filaments had no rhizoidal branchlets of the usual type, bul on 
very lew occasions prolongations from cells, situated under dead or 
damaged cells, were observed (Fig. 1 1)1. 

The chromatophore is a parietal, cylindrical network and the num
ber of pyrenoids varies from 1 in small cells to about 7. The cells have 
1—4 nuclei (Fig. 1 E F). 

Reproduction was mostly studied on material, taken into culture during 
the autumn. In a population, collected al Krislineberg in August 1955. 
there wen- at the end of September many fertile threads with their 
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Fig. 2. Rhizoclonium kochianum. A: isogametes, B: a copulating pair. — (. zygote, 
L'l) hours old. — I): zoospores. — E: germinating /oospores. 2 days old. — F—G: 

development of the zoospores. — A—D X/50. E—F :>(H), G X250. 

typical, swollen cells (cfr. Fig. .'< E). Almost all the cells of a lilainenl 
finally grew into sporangia with 4-ciliate 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 1<> 20 o'clock (cfr 
Cladophora sericea, Bliding 1936 p. 533). The swarmers (Fig. 2 l)( 
principally have the structure, common in the family Cladophoraceae. 
.Itisl when they have swarmed out. they have a length of 12.5 16.8 u. 
mean length I 1.3 |i. and a breadth of i.3—6.(5 |i, mean breadth 5.8 u. 
The 4 cilia are proportionally short, about 11— 12 u. the eye-spot is 
placed at the very front of the well developed chroinalophore which 
has 1—.'5 pyrenoids 

Zoospores from cells of the same thread were isolated on slides, 
where they directly germinated and grew up to new plants (Fig. 2 
E—G). During the wintermonths the growth of this new generation was 
rather slow. Zoospores, germinating on the 29Ih of September, were not 
fertile threads until 7th —25th of December. Their cells then contained 
a great number of 2-ciliate swarmers (Fig. 2 A). As in Cladophora Ihe 
sexual swarmers are isogainetcs with proportionally long cilia, eye-
spot, relatively small chroinalophore and ollen indistinct pyrenoid. The 
length of Ihe gametes was 9.1 —10.5 u and the breadth 4.0—5.1 u. They 
had pronounced positive phololaxis. but the copulating pairs (Fig. 2 R| 
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Fig •! Rhlzoclonium riparium. A—B: filaments i rhlzoidal branchlets. — 
I) isogametes and a copulating pair. — E: zoosporangia willi sonic zoospores left, 
- F: germinating zoospores, 4 da\s old. — G: young lliread 1(1 days old from a 

/oospore — A—1$ X500. ( • !".">. I")—F / ~:>0. (. X500. 

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

The zygotes (Fig. '_'(.i germinated directly and ^rcw up to a new 
generation, hut during that dark winterperiod I tailed in my attempt 
to make the plants develop into fertility. 

2. Rhizoclonium riparium (Roth) H a n . 

This investigation was essentially performed on a material from the 
Bailie Sea lat Guemåla in Blekingei and was later cheeked on living 
algae from North-Wales (Anglesey, Rhosneigr). Out of the drawings 
Fig. 3 B. (i and two gametes in 1) represent malerial of the last-men
tioned locality 
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Anatomy. The cells (Fig. 3 A—B) had a breadth of 17 27 u. mostly 
about '21 |i. and the measure length: breadth varied from 1.1 4.2. The 
number of pyramids was 3—15, mostly 5 -8. 

The Swedish as well as the Welsh material had rhizoidal bianchlels 
with 1—5 cells and the top of the ultimate cell tapering and colourless 
(Fig. SC). 

Reproduction. The material, collected in the Baltic in July 1951 was 
fertile in August and most of it consisted of threads with 4-ciliate 
swarmers (Fig. 3 E). These zoospores had a length of 14.!- 18.0 u and 
grew on slides directly into a new generation (Fig. 3F—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 bad 4-ciliale swarmers. but the new generation from 
these zoospores needed about 4 wintermonths to be fertile (January 
1954). 

The reproduction bodies of the cultured generation were isogameles 
(Fig. 3D) with a length of 11.5—13.2 u. distinctly longer than those 
of Rhizoclonium kochiaiUlin. The copulation of the isogameles and the 
development of the zygotes took place as in Rh. kochianum. 

Summary 

As il seemed unlikely thai I lie reports in the literature concerning Hie reproduction 
bodies in Rhizoclonium were pertinent or had general validity. Hie author has 
cultured during some years two species, Hh. kochianum Kg=7ih. implexum (Dillw.) 
Kg sensu Hosier and Hh. ri/iarium (Roth) llarv. 

II appeared that both species had a sexual generation (gamelopliyle) with 2-citiate 
isogameles and an asexual generation isporophytel with 4-ciliate zoospores. 

The isogameles of the firsl species were 9.1—10.5 u long ami those of Hh. rip<i-
rium were 11.5—13.2 u: Ihr zoospores had a length of 12.5—10.8 u and 11.1 —18.0 u 
respectively. 
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Smärre uppsatser och meddelanden 

Dikotomi hos Equisetum arvense och Equisetum silvaticum 

Dikotomi eller gaffclgrcning. d.v.s. förgrening i i\ii eller flera lika stora 
grenar, :'ir känd lian ett stort antal oriiibunksarlcr. Man kan finna alla över
gångar Iran all endast bladspetsen eller nagol enstaka segment visar antydan 
till förgrening till att hela bladski\an ar delad ända till liasen eller att blad
skivan och de flesta segmenten äro upprepa! delade, s.k. erisfafa-former (jfr 
Sylvén 1956. sid 7(i och fig 2 ' . Hos Equisetum Rr dikotomi betydligt sail 
syntare men känd frän flerlalel arter. Såväl assimilallonsskotten som de fertila 
förekomina dikotomi förgrenade (sällan med mer än tvä grenari. Förgrenings-
punkten ligger oftast någon eller några centimeter frän skottspetsen. I sfill 
synta t.dl kan skottet vara delat nästan till basen. Dlkotomt förgrenade former 
av pteridofyter ha beskrivits under flera olika namn. Dessa formers systema
tiska värde torde vara obetydligt 

Är 1922 fann jag i Malsryd, Toarps sn. Västergötland, en steril Equisetum 
silvaticum, som var nästan fullständigt delad Endast de fyra nedersta lederna 
voro odelade, ocb Iran en gemensam slida utväxte t \a lika stora, väl utvecklade 
grenar (Fig. 11. .lag liar inte kunnat finna några liknande Equisetum-toiiaci 
i vfira offentliga herbarier. Ej heller omnämner II V Rosendahl några lik
nande. Han (Rosendahl 1917. sid. IOI upptar Equisetum silvaticum f multi-
furcatum 1 Schmidt Stjälk mycket korl, i speisen uppdelad i intill 15 stjälk-
liknande, jämnhöga grenar. Västergötland 1'oarps s n Målsryd vid Ekas i \ O 
Olson 1915). I detta fall är det troligen ej fråga om en verklig förgrening 
a\ huvudstammen. Om en Equisetum tvslites eller skadas på annat sätt kun 
ur den översta slidan uppväxa kransgrenar vilka ej bryta genom slidbasen 
ulan vfixa rakt upp och ge intryck a\ att stammen grenat sig i ett antal lika 
grenar. 

Fran Tyskland oinnämnes flera fall a\ dikotomi hos steril Equisetum 
silvaticum Milde (1853, sid. 877) fann i Karlsruhe Eq s. »bei denen der 
sterile Stengel mehr oder weniger tief in 2 3 ringsum \öllig ausgebildete 
Theile der I inge nach gespaltet war.» Flera exempel anföras a\ Junge 11999. 
sid 159) däribland ä\en individ med 'Stengel hinab bis /um untersten astlosen 
Theile gegabelt Hos Equisetum arvense har iakttagits dikotomt förgrenade 
sterila skott Förgreningarna sträcka sig även bär olika langt frän spetsen 
till den nedersta grenlösa delen (Junge 1909. sid 182). Vanligen anträffas 
endast nagol enstaka grenat exemplar bland de normalt utbildade, men de 
kunna ibland förekomma talrikt Ar IHM fann Milde 11 Sö8. sid. 850) över 
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l'ig. 1. Equisetum silvaticum L. 
\ .isli riiölliind: Toaip. Målsryd. 
27.5.1922. Leg. Folke Lundberg. 
— Folo förf. 

50 gaffelgrenade exemplar av Equisetum arvense i en potatisåker nära 
Breslau. 

Litteraturuppgifter om gaffelgrenade fertila Equiseta äro sparsamma. Milde 
11854. sid. 100) fann a\ Equisetum siloaticttm -eine Menge Pflanzen, deren 
\ehren in 2 bis 5 Tlieilc der Länge nach, mehr oder weniger lief, einige bis 
auf den Grund, gespalten waren Junge (1909, sid. 1581 bar t \ä uppgifter om 
Equisetum sitvaticum med Sporangienstand mehr oder weniger (bis zum 
Grunde) zweitheilig . Dikotomi hos sporangieaxen av Equisetum arvense oni-
nämnes a\ Bruhin (18(17. sid. 96) Iran Österrike och av Camus 11887. sid. 85) 
från Italien. Ett exemplar Iran Kiel hade två ax utgående frän översta slidan 
(Junge 1909. sid. 182). 

Den 28. 1. 1950 insamlades väster om Hjalmar Branlingsplalsen i Göteborg 
ett exemplar av Equisetum arvense med gaffelgrenat ax a\ min fru. Det är 
9,5 cm högt och har fyra slidor, axet är 2 cm langt delat till mitten. Den 
gemensamma delen har (5—7 sporof\llki ansar och de häda grenarna, som äro 
nästan lika langa och parallella, 7—8 kransar runt om. — Den 8.5.1957 fann 
hon pa samma (ilats ett annat Equist tum exemplar med axet delat nästan till 
basen. 

1'Oi.Ki: I . iM)ii i : iu. 
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Polypodium vulgare L. var. suprasoriferum Wollaston 

E. .1. Lowe omnämner en varietet av Polypodium vulgare, vilken bär sporgöm-
samlingar ej blott pä undersidan ulan även pä översidan av bladen. Denna 
varietet beskriver han pä följande sätt: »Suprasoriferum, Wollaston, MS.1 

(Fig. 35.) — Found in 1861, near Woolbeding, Sussex, by Mr G. B. Wollaston. 
The fronds are linear-länceolate; the lobes denticulate and submargiiiate. (Sub 
used in the sense of hardly or scarcely, analogous to submarginaium in 
Scolopendrium.) The lower lobes have a tendency to be auricled. Suprasori-
lerous, 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 distinct variety.» (Lowe 1874, sid. 52). Denna 
varietet behandlas även av C. T. Druery (1910, sid. 186 och fig. 210 —Lowe's 
fig. 35). Druery's beskrivning av var. suprasoriferum lyder: »subdivisions 
narrow and irregularly toothed, a la marginatum; spore heaps often on the 
upper surface at 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 back». (Druery, sid. 182 och fig. 204, 212 = Lowe's 
fig. 23 resp. 22). Var. suprasoriferum skulle alltså skilja sig från andra 
1'olypodium-Uniner med oregelbundna primärsegment genom att sori silta pä 
segmentens kanter och även förskjutits över till segmentens översidor. 

Moore (1859 Vol. 1, Plate III G) avbildar Polypodium vulgare var. sinuatum 
(Willd.l och pä hans bild äro några sori kantställda. 

En liknande Polypodinmiorm förevisades av Beauvisage (1906, sid. XXXIV) 
vid Société Botaniques i Lyon sammanträde den 12 juni 1906: « . . . deux 
feuilles de Polypodium vulgare portant des sores non sediment ä la face 
inférieure mais encore ä la face superieure, on pent meme voir leur passage 
d'une face ä laut re par de petites échanocrures des hords des pinnules». 

P. Junge (1909, sid. 122) omnämner från Tyskland såväl suprasoriferum 
som (sid. 132) former med kantställda sori. 

MS = manuskript, brev. 
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Fig. 1. Polypodium vulgare var. supranoriferum. Bohuslän: Bokenäs, Orrvik 18.8. 
1939. Leg. Sture Nilsson. Till vänster översida med övervandrade sori, lill höger 

undersida. — Foto T. Nil/elius. 

Former, som kunna räknas till var. suprasOTiferum, ha insamlats i Sverige 
och Norge. 1 vara slörre botaniska museer i Göteborg (G), Lund (L), Stock
holm (S) och Uppsala (U) finnas följande: 

Skåne: Snogeröd 9.8.1910. Otto R. Holmberg (L, S, U). Hov. Perstorp i en 
ekbacke 7.8.1927. Bertil Landquist (L). 

Blekinge: Nattraby juli 1901. Bror Holmberg (G, S). Endast några få sori på 
översidan. 

Bohuslän: Bokenäs. Orrvik 18.8.1939. Sture Nilsson (G). Fig. 1. 
Västmanland: Kila, Sätrabrunn juli 1916. H. V. Rosendahl (S). 
Uppland: Öregrund 15.8.1926. Carl Pleijel (S). Några få sori pä översidan. 
Norge: S. Bergenshus. Lervik 8.8.1917. H. V. Rosendahl (S). 
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Var. mprasoriferum och andra. l.ex. var. marginatum, med ojämna segmenl-
kanter karakteriseras av att bladskivan av någon (genetiskt betingad) anledning 
ej tillväxer normalt. Bladvävnaden mellan sekundärnerverna hindras i utveck
lingen, vilket liar till följd, alt segmenten bli smalare och försedda med 
oregelbundna inbuktningar. Dessa inbuktningar kunna bli sä djupa, att de 
nå in till de framåtriktade tertiämerverna. vilka bära sori. Tertiärnerverna 
komma då all sluta i eller nära bladkanten. Sori utvecklas därigenom i eller 
myckel nära bladkanten i stället för mitt emellan primärnerven och blad
kanten och kunna delvis förskjutas till bladets översida. 

Man kan fråga sig, om detta förhållande är ärftligt betingat eller om det 
endast är tillfälliga modifikationer. Att en ärftlig disposition föreligger, torde 
vara säkert. Men kunna även andra faktorer inverka? År 1955 fann jag i 
Guddehjälm. Yllerby socken i Bohuslän ett bestand av denna form. Beståndet 
(en klon) var mycket typiskt suprasoriferum. Primärsegmentens kanter voro 
ojämna, möjligen med undantag för de basala sterila segmenten, och många 
sori voro synliga på översidan. En del voro nätt och jämnt synliga, men 
mänga sullo till hälften på översidan. Några få hade nästan helt vandrat över 
(Fig. 2). 1.'* blad insamlades 17.9.1955. och de voro sinsemellan mycket lika. 
Antalet från översidan synliga sori varierade frän 28 till 100. Medeltalet var 61. 
Fjolårsbladen funnos emellertid kvar, och de voro normala. Bladkanterna voro 
i stort sett jämna, och jag kunde ej finna några med kantställda eller på 
översidan synliga sori. År 1956 besökte jag äter platsen, och då voro bladen 
av samma utseende som år 1955. Antalet pä översidan synliga sori var doek 
något mindre. Det är alltså icke endast ärftliga anlag, som bestämmer ut
formningen. De yttre förhållanden ha tydligen stor betydelse. Delta stämmer 
även med del förhällandet, att man i naturen kan finna former med endast 
några fä sori synliga från översidan (se ovan). 

Ovanstående gäller Poh/pnclium vulgare, men även andra ormbunkar kunna 
förekomma med liknande former. Detta är i synnerhet fallet med Scolo
pendrium vulgare. Moore (1859. Vol. II. sid. 135) skriver härom: ». . . although 
the fructification of Scolopendriiim is normally dorsal, as the rest of the 
Polypodiaceae, a very curious deviation from Ibis 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 sometimes abundantly so. This 
occasionally 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 to the marginal crcnatures. But it also 
frequently happens that the sori are placed on the upper sich' distinctly within 
the margin, and where there are no corresponding sori beneath. Those varieties 
which have the margin erenated or lobed, seem most liable to assume this 
abnormal suprasoriferous condition'. Under namn av Scolopendrium oalgare 
var. fissile beskriver Lowe (1865, sid. 84) en form från Castle Howard med 
sori även pä bladens översida: »A dwarf Fern, and a very irregular-edged 
variety, with a beautifully cut margin. Sori small; sometimes supra-soriferous». 
Frän Frankrike noterar Boullu (1895, sid. 57): 'Scolopendrium a fronde munic 
de sores sur les deux faces». Som ytterligare exempel kan anföras en form 
av Athgrium filix-femina, insamlad av H. C Hart nära Dunfanaghy och av 
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I*i£. -• Polypoihuni vulgare \ar suptasoriffTUm Bohuslän Yllerb\ duddchjalm. 
17.9.1955. Segment från undersidan, med nerver och sori (konturer). Son pä över
sidan punkterade. Förf. del. - - A. Basalt sterilt segment. Ii. Nfistan normalt 
ferlill segment. — <. Segment med kuntställda och två delvis lill översidan för
skjutna sori. - 1). Segment ined l\å lill större delen på översidan belägna sori. 

honom (Hart 18S0, skl. 336) beskriven pä följande satt: "Il bore spores upon 
the upper as well as the lower surface ot the pinnules, fre<|uentl\ upon both 
laces of the .same pinnule, while the fronds were rcmarkabh dissected . 

Flera exempel skulle kunna anföras, men dessa ma vara tillräckliga. Det 
framgår, att kanställda och pä översidan placerade sori i allmänhet före
komma hos individ med ojämna eller inskurna bladkanter samt alt sori alltid 
även förekomma pa undersidan. Dessutom kan man ofta iakttaga sori, som 
endast delvis vandrat över från undersidan lill översidan. 
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Om de ovan nämnda ormbunkarna ii ro konstania. eller om de i likhet med 
Polypodium frän (iuddehjälm variera Iran är till är. är ovisst. 

Kungälv april 1957. 
FOLKE LUNDBERG 
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En s p o n t a n R u b u s c h a m a e m o r u s - hyb r id , den fö r s t a på 

den s k a n d i n a v i s k a h a l v ö n 

Vid genomgång av Botaniska Notiser lör litteratur om nordliga Äuftiw-artcr 
kom undertecknad pä en artikel om en flikbladig Rubus chamaemorus-typ, 
funnen i Storlien, Jämtland, och beskriven av Gunnar Nilsson år 1925. Enligt 
vad han kunde finna vid jämförelser ined olika berbariematerial, var denna 
typ en chamaemorus trots sina flikiga blad (1). 

Undertecknad blev intresserad av växten, och vid besök i Storlien den 
22/6 1952 hittade jag efter mycket letande den tidigare, omsorgsfullt beskrivna 
växtlokalen. Plantorna var ej uppkomna ur mossan; där fanns blott små skott 
och hopvecklade blad nere i densamma. Det hela tycktes, såsom tidigare 
också meddelats, röra sig om en enda klon. Delplantor medtogs, och på dessa 
iakttogs endast honblommor med mycket små. rundade, vita kronblad. 

Fixeringar gjordes, och det somatiska kromosomtalet konstaterades vara ,'Jö. 
vilket pekar på, att det förmodade hjorlronet måste vara en hybrid, troligen 
mellan H. chamaemorus (2n —56) och K. alnens |2n 14) eller vice versa. 
Delta anlagande grundar sig på det faktum, att den senare arten växte alldeles 
i närheten, liksom f.ö. även R. saxatilis (2n=28) . Pä sumpmark 100 in längre 
ner i dalen blommade hjortronen för fullt vid mitt besök. K. areticus. vars 
.somatiska kromosomtal också är 14. förekommer, sävitl jag vet, inte i denna 
del av Jämtland, varför det ej är troligt, att den arten ingår i nämnda hybrid. 
Både R. areticus och H. chamaemorus fordrar dessutom fuktig vfixtplats 
åtminstone under försommaren, dä däremot R. idttcus trivs på torr sådan. 
Hybridens växlplals var säregen elt klippblock, läckt med någon mylla 
samt mossa. 

Enligt den kände /Vn/xi.v-forskarcn. professor A. Vaarama. som brevledcs sett 
vidståendc foto av hybriden, kan den dock vara en R. arcticusXchamaemorus 

http://OC.ll
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Fig. 1. The above spontaneous Kubus chamaemorus - hybrid with 2n 35 is the first 
one, found in Hie Scandinavian peninsula. It is probably It. chamaemorus X 
idaeus, but il could also be li. chamaemorusXarcticus. 
The hybrid was earlier described as li. chamaemorus L. forma (1). 

Fig. 2. 2n=35, X3000. 

eller vice versa, da frånvaron av li. arcticus i nejden inte absolut utesluter en 
arcficus-hybrid. Han skriver också: »Den är verkligen en raritet bland spontana 
hybrider och den första förekomsten på den skandinaviska halvön». (4) 

Tidigare liar sålunda inga hjortronhybrider rapporterats frän värt land. 
Däremot har en dylik. li. chamaemotusX.saxatilis beskrivits år 1925 av W. 
Tranzschel (3). Han hade funnit den i Ingernianland vid floden Dranisclini-
kowskij är 1915, och han omnämnde även. alt en hybrid. Ii. chamaemorusX 
arcticus, setts i (iimv. Novgorod och beskrivits i en rysk artikel 1896. 

Själv har jag gjort hundratals korsningar mellan It. arcticus och It. chainae-
morus, men resultatet har blott blivit några fä frön, vilka tyvärr aldrig groll. 

Vid New Hampshires försöksstation i U.S.A. har nian emellertid bevisat, alt 
även Ft. chamaemorus och li. idaeus lålcr korsa sig med varandra: pentaploida 
plantor har nämligen där uppställ i avkomman (2). 

öjebyn i mars 1957, GUNNV LARSSON 
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Tall med grangren 

Våren 1956 fick jag uppgift om en märklig tall, som uppgavs ha en väl ut
vecklad grangren. Min sagesman och jag gjorde ett besök pä platsen, och jag 
tog trots dunklet ncdanslåndc foto av del förvånande fenomenet. Av bilden 
torde tydligt framgå, att stammen tillhör en tall och att grenen är en grans. 

På en höjd över markytan av 170 cm ansätter en horisontellt växande gran
gren, som är 185 cm lång (l'"ig- 11- Vid basen har tallen en omkrets av 78 cm 
och vid grenens ansättning mäter den 56 cm. Grangrenen börjar med en an
svällning, som är i det närmaste cirkelrund — dess diameter är 21 cm. An
svällningens höjd är 12 cm. Grenen skjuter inte ut frän sockelns centrum utan 
något asymmetriskt bildande sekant till stammens genomskärningsyta. När 
grenen lämnar den kupolformiga sockeln, är dess omkrets 18 cm, Det må till-
läggas, att gränsen mellan tall- och granbark är mycket distinkt och att någon 
• sammanblandnings av de två barkelementen icke förekommer. 

Skogvaktare Elis Arfvidsson i Hovmanlorp känner personligen det här om
talade omaka paret sedan minst tjugo år. När han först såg det, var gran
grenen helt liten, vilket väl talar mot »naturlig ympning» genom gnidning 
mellan tallen och en närstående gran. Något minne av all det då rörde sig om 

Fig. 1. Tall med grangren. 
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ett litet träd har inte herr A., vilket i sin tur torde lala mot tanken pä att 
grenen uppstått ur ett i en harkspringa groende frö. Inget rykte är bekant om 
atl någon avsiktligt skulle ha ympat in grenen. Ymptcorin Rr nog trots detta 
den mest sannolika. Grangrenen besitter en egenhet däri att dess tva busala 
sidogrenar är bakätriktade (se bilden) 

Den egendomliga tallen finns att beskada c a en km norr om stora lands 
vägen Växjö—Kalmar vid en skogsväg, som trän den förra tar av mot norr 
strax öster 0111 östra nedfarten till Hov mantorps samhälle. 

C Ü R T M O S S B I n«s 

19 Holanisl.il V,,/nrr WS/. 
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Litteratur 

Olaus Bronielius: Chloris Guthica. — Facsimile-tryck ulg. av Axel Liljodahl. 
Göteborg I9ö<>. Numrerad uppl., skinnband kr. 90: —. 
All ilen sällsynta och svåråtkomliga boken Chloris Gothica av Olaus Bromelius, 
ursprungligen tryckt 1694, på initiativ av franil. apotekare Axel l.iljedahl blivit 
tillgänglig i en facsimile-upplaga, är mycket värdefullt med hänsyn till dess 
historiska värde. Olaus Bronielius, stadsläkare i Göteborg, var en av de för-
linnéanska botanisterna i Sverige; han avled 1707, samma är som Linné föddes, 
lians bok (Chloris (iolhica erinrar nägol om O, Kudbccks llortus Bolanicus av 
1685 i uppställning och nomenklatur, men under del all den senare i stor 
utsträckning ägnar sig at trädgårdsväxter, manga av Hudheck nyinförda, är 
Bromelius" bok en förteckning över vilda växter, förekommande i (iöteborgs-
Iraklen, samt akerhruksväxter. Nomenklaturen är också fylligare, såväl den 
latinska, som upptar många citat frän andra författare, vilket underlättar 
identifieringen av växterna, som även den svenska. Särskilt för kännedomen 
om äldre svenska namn har boken stort intresse. Mänga av de upptagna nam
nen äro ulan tvivel folknamn, ofta träffande, ibland drastiska, såsom lejonfot 
(Alchemilla), grodesallal [Potamogeton), koskälla (Anemone pulsalilla), kalve-
lortar [Rubus caesium, prästepungar [Ranunculus ficaria), bondenejlikor 
(Agrostemma githago), fuglenäste (Daucus catola). Andra äro mera att be
trakta som skrivbordsprodukter, såsom di' omständliga: Del större Karborrc-
gräs med Näät omkring Ilufwudel, Store Hunde Fioler med rundachlige Blad. 

Även för kännedomen om äldre liders flora är boken av värde, dä den ger 
en förteckning över de vilda växterna i ett begränsat område. För många arter 
ges här de äldsta förekoinstuppgiflerna för Sverige, eller åtminstone för Väst
sverige. Bl.a. upptagas några arter, som numera äro mycket sällsynta eller 
loisvunna i trakten, såsom Osmunda regalis och Lilhospermum officinale. 
Vidare får man vela. att en del av människan i relativt sen tid införda arter 
pa denna tid förckommo i Göteborgstrakten, såsom Acorns calamus och Inula 
helenium. Bland åkerbruksväxterna lägger inan märke till llnrdcum nudum, 
himmelskorn eller skallöst korn. Med hiinnielkorn betecknades tidigare en 
TriHcum-art, T. dicoccum eller spelta, medan namnet hos Linné och senare 
författare överförts lill en kornlyp med lösl omslutande agnar. Bromelius av
ser tydligen också det senare: även på hans lid hade namnets ursprungliga 
betydelse råkat i glömska, sedan de ålderdomliga vetearterna försvunnit i 
odling. 

Också en hel del kryptogamer upptagas av Bromelius, bl.a. en del svampar. 
Dessa indelas i tre grupper, giftsvampar, omfattande de flesta arterna, vidare 
på träd växande svampar, samt ätliga eller mindre giftiga svampar. Till den 
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senare gruppen räknas endast två slag, dock inte kantareller och champinjoner 
utan murklor och riskor. Murklorna voro tydligen i äldre tid viktiga matsvam
par; de omtalas ju t.ex. också flerestädes i Linnés resor (»inurklor säg man 
plockas av bondtöserna, som voro bäde sköna och stora»). 

I ett bifogat litet häfte, som sammanställts av Maja Kjellin, lämnas biogra
fiska upplysningar om Olaus Bromclius, efter A. Liljcdahls anteckningar, och 
vidare även några biografiska data om Liljedahl. Man skulle nog ha önskat 
en mera utförlig kommentar, särskilt i fråga om en del svårtolkade växtnamn. 
Kanhända hade Liljedahl också planerat en sådan men ej hunnit fullborda 
arbetet. 

Bromelitis' bok är givetvis av speciellt värde för Göteborgsbotanister men 
även för andra har den sitt intresse genom de bidrag den lämnar till botanikens 
äldre historia i Sverige. 

II . II.IELMQVIST 

(i. Huber Pestalozzi: Das Phytoplankton des Siisswassers, Systematik und Bio
logie I IV. - Schweizerhart'sche Verlagsbuchhandlung, Stuttgart. 
För de forskare, som vid seklets början ville ägna sig ät det just inledda och 
tjusande studiet av sötvattnens fytoplankton, var det ett rätt besvärligt poii-
gängsföre. Dessa nya biotoper uppvisade massor av former och det gällde att 
urskilja i vad mån de kunde sammanhänga med vad som var känt från våta 
biotoper, varvid litteraturkällorna måste sökas på de mest skilda håll, även i 
den zoologiska litteraturen på grund av fytoplanktoncts heterogena innehåll. 
Nya former beskrevos med stor flit men ofta ofullständigt utredda. Paschers 
Siisswasserflora, av vilken flera delar utkommo strax före det första världs
kriget betydde en utomordentlig hjälp i rattan tid och ha i hög grad gynnat 
forskningen, men numera äro dess delar ofullständiga och omoderna (speciellt 
klorofyccer och krysofycéer, desmidiéerna ha ännu icke utkommit); endast 
volvokaler, blägrönalger och diatoméer ha utkommit i starkt utvidgade upp
lagor. 

Den laxonoiniska forskningen av de plankliska algerna har sen dess i fyra 
decennier fortsatt i växande tempo ehuru ej alltid med den noggrannhet och 
exakthet, som kräves för att ekologiska slutsatser skola kunna dragas vid 
jämförelser av olika forskares resultat. Det är därför en lika tacknämlig som 
omfattande uppgift, som den schweiziske fytoplanktonforskaren Gottfried 
Huber-Pestalozzi påtog sig i och med utgivandet av del 1 av ovannämnda 
arbete år 1938, redan 1941 42 följda av del II. 

Stort upplagda verk med blott en författare äro utsatta för risken att bli 
oavslutade och limnologerna frågade sig under krigels allt mer omfattande 
brand, om resterande delar skulle se dagen; särskilt kanske var man orolig 
för de kvalitativt sä viktiga klorofycéerna och desmidiéerna. Ar 1950 utkom 
emellertid del III och 1955 den digra del IV. Detta år meddelade förläggaren 
nndert.. att den da 77-årige förf. i del närmaste slutför! manuskriptet till del V, 
vilken nu torde vara säkerställd. Även om en projekterad supplementdel ej 
skulle bringas till utförande, har förf. skapat en bibel för alla fytoplanktologer 
och åt sig själv ett monumentuin aere perennius. 

Del 1 behandlar planktonbegreppet, svävförmågan och formtyperna, fyto-
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planktonets ursprung, allmänna sammansättning, cyklomorfos, migration och 
utbredning, sjötyper i anslutning till planktonassociationer, skiktning m.m. på 
de första 122 sidorna. Därefter följer en taxonomisk del om cyanofycéer samt 
mera framträdande bakterier och svampar på 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 krysofycéer, färglösa flagellatcr och heterokonter på 
350 sidor och 107 plancher med talrika bilder, sammanfattade i 443 figurer. 
Pris 82 DM. 

Del II: 2 behandlar diatoméerna och är till väsentlig del författad av Fr. llu-
stcdl, som även slår för ett stort antal nya former och flertalet bilder. KU 
kapitel om kiselsyrans kretslopp ingår även. Denna del omfattar 175 sidor med 
202 figurer på 71 planscher. Pris 49 DM. 

Del III behandlar kryptofycéer, kloromonader och peridinéer (Dlnophyceae) 
på 310 sidor och 350 figurer (1415 detaljbildcr). Pris 68 DM. 

Del IV behandlar euglenofycéerna på 564 sidor och 1265 figurer. De 114 
planscherna äro här sammanförda till slutet av volymen. Förf. har i denna 
del utvidgat sitt område vida utöver de egentliga plankterna och äsladkommil 
en tacknämlig sammanfattning av alla funna arter, t.ex. 233 arter av Trachelo-
monas'. 

Varje volym är försedd med rätt utförligt sakregister, delarna I 111 även 
med auktorregister. De citerade auktorsnämnen ha i regel blott det avsedda 
arbetets årtal bifogat, detta med tanke på den sammanfattande litteraturför
teckningen i supplementbandet. 1 del IV har för säkerhets skull denna anord
ning frångåtts, så att bandet innehåller lista på citerad litteratur. 

Under den mer än två decennier varande utarbetningen har den projekterade 
omfattningen väsentligt utökats dels pä grund av den allt mer intensifierade 
forskningen, dels genom en vidgad uppfattning av fytoplanklon till att omfatta 
icke-sessila alger överhuvud. Härigenom har särskilt del III och IV kommit 
att bli en värdefull handbok i de färgade flagellaternas, speciellt cuglcnofycé-
crnas taxonomi och biologi, vilken förut saknats. 

Förlaget, som specialiseral sig på limnologisk litteratur, har givit verket en 
synnerligen vederhäftig, klar och redig typografisk utstyrsel. Den relativt be
gränsade publik, som verket kan påräkna, har dock medfört, alt prisläget, 
cirka 500 kr, torde tvinga inånga enskilda fykologer atl nödgas avstå frän 
ett privat förvärv. De angivna priserna avse häftade exemplar, maskinbundna 
originalklotband kosta blott c. 3 DM mer, men med tanke på den intensiva 
användning, som banden bli utsatta för, torde det i längden bli billigast och 
trevligast att låta inbjudningen ske här. 

För varje fylolimnolog är verket elt absolut oumbärligt hjälpmedel. De 
högre läxa presenteras med värdefulla översikter av morfologi och utveck
lingshistoria, och bestämningen av formerna ledes genom noggranna bestäm
ningsnycklar fram till klara diagnoser och konfirmeras av del ytterst rika 
illustrationsmaterialet: de besiffrade 2655 figurerna innehålla ungefär det tre
dubbla antalet detaljbilder. Av största värde äro även de uppgifter om ekologi 
och korologi, som förf. hopbragt ur den lika omfattande som splittrade lit-
leraturen. 

Värdet av ett sådant hjälpmedel kan ej överskatlas: den ökade intensiteten 
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inom den limnologiska forskningen måste lill myckel stor del tillskrivas den 
Stimulans, som Huber Pestalozzis verk utövat. Verket betecknar ett stordåd 
skapat av intelligens, vetenskaplig noggrannhet och karlek till uppgiften, det 
senare framgår ej minst av den omständigheten, att förf. vid sidan av sin 
gärning såsom läkare Ihan är med såväl som fil. dr.l haft energi och möjlig
het att genomfSra sm uppgift på etl s:i glänsande sätt. 

KINAK Tl-.ll l\'(. 

(arolus N Linnaeus. Ortabok 1725. llgivcn a\ S\enska Läkaresällskapet till 
Linnéjubileet 1957 genom Tclcmak Kredhärj. Almqvist & Wiksell, Stock 
holm il'ris 25 kronor). 
Att Linnélitteraturen skulle berikas till 250 årsdagen a\ Linnés födelse var 
väntat Men all det även skulle komma ut ett förut icke publicerat arbete av 
Linné och därlill del första kända av hans hand. var nog en överraskning för 
de flesta. Sa har emellertid skett och detta till glädje för alla Linnévänner. 
Del rör sig om en anteckningsbok, som Linné fört under sina skolar i Växjö. 
Den är daterad 1725. således när Linné var 18 ar Någon titel har den inte. 
men utgivaren kallar den för örtabok. En titel som väl täcker innehållet t\ 
detta star helt pa de gamla örlaböckernas nivå och är rikt bemängt med 
fabler, vidskepelse och övertro. Härför kan dock icke Linné laslas. da sä gott 
som alltsammans är citat, avskrifter, som skolynglingen Linnaeus gjort efter 
en rad böcker, som mer eller mindre kan stämplas som Ortaböcker och som 
han själv skaffat eller lånat av sina lärare. För honom representerade dessa 
böcker högsta visdom, vilken han med ungdomlig iver och kunskapstörst till
ägnade sig. För oss förefaller det underligt att denna frän antiken och medel-
liden härstammande örtabokslärdom ännu da \a r gangbar och alt även lärarna 
satte sådana böcker i lärjungarnas händer. Men det visar också vilka stora 
svårigheter och vilket motstånd Linné måste ha mött. när han insåg ohall-
liarheten i de gamla föreställningarna och började arbeta för en förnuftig och 
pa saklighet grundad läkemedelslara. 

Höken, som är pa mer än 300 sidor, innehåller omkring 170 växter, namn 
givna på svenska och latin och åtföljda av de nämnda citaten, som huvud 
sakligen beröra växternas användning som läkemedel. Utgivaren har komplct 
leral detta med bildel over ili olika växterna Del .ir trfisnill himl.idi från 
några av de böcker, som Linné avskrivit I boken omtalas också kaffe och te 
och deras användbarhet i medicinen I II kapitel har titeln varia och innehåller 
vad som horer till läkarens och apotekarens yrken Alllsamnians ar kommen 
terat i utförliga och sakrika noter. I förekommande fall har latinsk text över 
satis lill svenska. Några av anteckningsbokens sidor återgives i faksimile 
De visa alt utgivaren måste ha nedlagt ett stort och tålamodsprövande arbete 
för att kunna tolka och återgiva boken. Härför är man honom stor tack skyl
dig. Liksom man är tacksam mot Svenska 1 Skaresällskapet, som möjliggjort 
all denna örtabok kommit ut. Den berikar pä ett myckel påtagligt sätt var 
vetskap om skolynglingen ('.arolus Linnaeus och berättar om den tid och den 
miljö han v axle upp i 

Ax Kl TÖIUE 
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Notiser 

.Ny professor. Till professor och föreståndare för avdelningen lör marklära vid 
Stålens skogsforskningsinstilut har från den I april 1957 utnämnts I :e assistenten 
vid institutet, doeellt (.'.. O. Tamm. 

1'orskararvoile. Laborator Albert Levan, Lund, har av Statens naturvetenskapliga 
forskningsråd tilldelats ett forskararvodc motsvarande professorslön lör elt år från 
den I juli 1957, under förutsättning alt han erhåller tjänstledighet från lalmraluren. 

Doeeiitförorilnandc. Fil. dr O. Hedberg har förordnats till docent i systematisk 
botanik vid 1'ppsala universitet. 

Hedersdoktorer. Med anledning av 250-årsminnct av Linnés födelse bar den 'M maj 
1957 följande botaniska forskare promoverats till hedersdoktorer vid 1'ppsala uni
versitets matcmatisk-naturvetenskapliga fakultet: Dr H. H. Allan. Wellington. Nya 
Zealand, dr J. Brauu-Blanquet, Montpellier, ined. lie. Harald Fries, Göteborg, pro
fessor Höger Heim, Paris, dr Johannes Iversen, Charloflenlund, professor Harald 
Lindberg, Helsingfors, professor Rolf Nordhagen, Oslo. dr .1. Hamsbollom, London, 
professor Johanna Westerdijk, Raarn. Till medicine hedersdoktorer promoverades 
de kiinda Linné-forskarna med. lie. Telemak Fredbärj och f.d. l:e bibliotekarie A. H. 
Uggla, och till filosofie hedersdoktor i humanistiska fakulteten Linné-kännaren 
biskop E. Malmeström. Vid Lantbrukshögskolan blev samtidigt till agronomic 

hedersdoktorer promoverade professor J. Clausen. Stanford. L.S.A.. professor H. Ki-
hara. Yokohama, och professor (i. Turesson. — Slutligen har professor .1. A. Nann-
feldl, Uppsala, kreerats till hedersdoktor vid universitetet i t .ain. Frankrike. 

Doktorsdisputationer. Följande doktorsavhandlingar har ventilerats vid Uppsala 
universitet: den 271 O. Hedberg: Afroalpine vascular plants. 18/5 <>. Rune: Studier 
över Horan på serpentinbergarter i norra Fennoskandien och nordöstra Nordamerika, 
22/5 Maj-lSritt Florin: Insjöstudier i Mellansverige, 25/5 L. Holm: Etudes taxono-
miques sur les 1'léosporacées. — Vid Lunds universitet försvarade den l.'i 5 N. O. 
Bosemark: Studies on accessory chromosomes in grasses. 18 5 H. Ruf ell: Studies on 
the geotropism of wheat roots och 2075 A. Almestrand: Growth and metabolism of 
isolated cereal roots. Vid Stockholms högskola ventilerades den 20/5 I), v. Wett
slein, Genetics and the submicroscopic cytology of plastids. — Vid Lantbrukshög
skolan den 25/5 S. Bingefors: Studies on breeding red clover for resistance to stem 
nematodes. 

Forskningsanslag. F y S i o g r a f i s k a s ä l l s k a p e t i L u n d har vid samman
träde den 13/3 utdelat ett anslag å .'i.000 kr. till prof. G. Fhrcnsvärd för inköp av ett 
mikroskop, speciellt ägnat för studier av mögelsvamparnas morfologi och utveckling. 
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Vida ro utdelades ur sällskapets Nilsson-Ellle-fond 2.000 kr. till prof. (i. Ehrcnsvärd 
för gcneliskl-biokeraiska arbeten rörande släktet Penicillium, 2.000 kr. lill fil. kand. 
S. Ellerslröm för undersökning av konkurrensförhållandena hos olika kromosom-
raser av limotej i biandbestånd, 800 kr. lill fil. lie. S. Frost för undersökning av 
acecssoriska kromosomer hos Plantago Serratia, 350 kr. till fil. mag. I.. O. Hall för 
bearbetning av japanskt vetematerial, 1.000 kr. till fil. kand. 0. Holm för undersök
ning av allcliförhållandcna hos klorofvllmulanter av korn. 2.300 kr. till fil. kand. 
(i. Ising för fortsatta undersökningar av hcterozygotigradens roll för helerosisfeno-
menet hos diploida och lotraploida korntyper, 2.500 kr. till fil. lic. A. Lundqvist 
för fortsatt undersökning av inavelsoffoklor hos råg. 2.300 kr. till fil. kand. S. Malin-
horn för evolutionsgenetiska undersökningar över diploida kornsorlor mod särskild 
hänsyn till cellstorleken och <lärav horoondo egenskaper. 1.800 kr. till doc. N. Nybom 
för eytogencliska arbeten inom släktet liubiix, 2.300 kr. till fil. kand. E, Vigfüsson 
för fortsatta undersökningar angående luxuriorande solrosors uppkomst. S t i f 
t e l s e n L a r s II i e r l a s m i n n e har vid sitt ord. vårsammanträde utdelat hl.a. 
följande anslag: Till fil. lic. Kerstin Oezolius, Uppsala. 700 kr. för bildmaterial till 
uppsatsen: »Morphology and fine structure of the slime mold Dictyostelium discoi-

deuni-, till fil. dr B. Halden, Stockholm, 800 kr. för geologisk-växlokologisk under
sökning av Våckelberget i Dalarna, lill doc. T. Norlindh. Lund. 1.460 kr. för embryo-
logiska och cytologiska undersökningar av vissa arter inom Co/endu/a-gruppen. 
Vidare har från H i e r t a - R e t z i u s ' s t i p e n d i e f o n d utdelats 1.700 kr. till 
docenterna O. Gelin och L. Ehrenberg för undersökning av genbetingad variation 
i strålningskänsligheten hos ärt. 3.000 kr. till fil. lie. B. Pettersson för färdigstäl
lande av en avhandling om valda problem i gotländsk vegetation och flora samt 
1.000 kr. till lektor S. Rönnerstrand för en undersökning av rödalgernas oxidas-
systein. - S I a t o n s n a t u r v e t e n s k a p l i g a f o r s k n i n g s r å d har don 
3 april 1957 offentliggjort, att följande anslag utdelats för botanisk forskning: Till 
doc. Irma Andersson-Kottö 4.008 kr. lör gcncliskl-kemiska undersökningar av 
aininosyrohildiiingon i normalstem och mutanter av Neurospora, till lektor C. Bli-
ding 5.800 kr. för undersökning av anatomi, fortplantning och livscykel inom släk
tena Enteromorpha, Cladophora m.fl. samt för utarbetande av en monografi över 
Enteromorpha, till doc. I. Ekdahl 7.800 kr. för studior över rot- och rolhårstillväx-
len hos några kulturväxter, till prof. II. Krdtman 17.420 kr. för fortsatta studier 
över barr t rädens kemiska beståndsdelar och deras taxonomiska betydelse, till labo
rator (i. Fåhraeus 0.300 kr. för undersökning av oxidaser hos svampar, till fil. lic. 
A. Gustavsson 2.280 kr. för undersökningar av oosporer och mycelium hos arler av 
släktet Peronospora, till doc. H. Runemark 5.800 kr. för detaljinventering av Horan 
pä Cycladema, lill laborator (i. Samuelsson 7.000 kr. för isolering oeh konstitutions-
bestämning av peptider i Yiscum album, till prof. H. Wcimarek 3.048 kr. för eyto-
logiska undersökningar, till prof. E. Åkerborg och doc. A. Hagberg 10.000 kr. för 
undersökning av fotosyntesen hos växlmaterial av varierande genetisk konstitution. 
— Från L ä n g m a n s k a k u l t u r f o n d e n har utdelats 1.500 kr. till lektor 
V. Gillner för illustrationer och tabeller till en avhandling 'Strandängsvegetation vid 
Sveriges västkust», 1.500 kr. till fil. lic. B. Pettersson för illustrationer till en doktors
avhandling över valda problem i Gotlands flora och vegetation samt 2.000 kr. lill 
Skaraborgs läns naturskyddsförening för en vetenskaplig beskrivning av länets 
naturreservat jämte historik över föreningens verksamhet. 
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Kit erbjudande nit förvärva underlagsknrtor lör biologiskt invcntcring.surbctc. På 
initiativ av Riksmuseet oeh Stockholms Högskola har AB Kartografiska institutet 
framställt en underlagskarta över Sverige, speciellt lämpad för inprlckning av växt-
och djurfynd. Kartan är gjord i skalan 1 :2 miljoner i l cm 2 mill. Kustkonturer 
och viktigare vattendrag (ryckas i svart, medan de finare karldelaljer som skola 
medge fyndens exakta iuprickning framträda i blått. När en fyndkarla skall reprodu
ceras bortfiltrcra.s blåtrycket vid klicheringen, så att endast karlans huvuddrag 
komma att framträda, Den publicerade bilden blir därigenom synnerligen över
skådlig. 

För all göra del möjligt för såväl fackmän som amatörer, sysselsatta med arbeten 
av inventeringsnatur, all till lågt pris anskaffa en dylik förstklassig underlagskarta, 
har Statens naturvetenskapliga forskningsråd bekostat hela grundarbete! med rit
ning, klichering och uppsättning av kartan. Den kan därigenom erhållas för endast 
25 öre per exemplar (omfattande två hälfter, södra och norra Sverige, vardera i 
slorlek ca 32X45 cm; halvorna säljas ej separat) förutsatt all beställningen göres 
i samband med föreslående tryckning saml omfattar jämna hundratal exemplar. 
För mindre beställningar blir prisel någol högre. 

Beställningar måste vara kartredaktör Olof Hedbom, AB Karlografiska institutet. 
Vasagatan 10. Stockholm C. tillhanda senasl den 31 juli 1957. Kartredaktör Hedbom 
slår också till tjänst med vidare upplysningar för den som så önskar. 
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