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The occurrence oi pseudogamy.

The phenom enon of pseudogam y was until last year (1939) m is
in terpreted  an d  its characteristic  em bryological features unknow n. 
The term  itself was created by F o c k e  in 1881 to cover t h e  c a s e s  
o f e m b r v o s  f o r m e d w i t h o u t f e r t i l i z a t i o  n a f t e r  t h e  
s t i m u l a t i  n g i n f l u e n c e  o f f o r e i g n  p o l l  e n.

In  1900 H u r s t  gave some convincing data  regarding its occurrence 
in the fam ily of Orchidacecie. By pollinating Zygopetalum  M ackayi 
w ith pollen from  six d ifferent species of O dontoglossum, Lycaste  and 
Onciclium  he obtained progenies of individuals identical to pure Zygo
peta lum  M ackayi. The first investigation of the em bryology of Zygo- 
peta lum  appeared as late as 1923 ( S u e s s e n g u t h  1923). The ovule 
contains one em bryosac, w ith synergids, eggcell, polar nuclei and 
antipodes. The em bryosac is said to contain  the reduced chromosom e 
num ber. Pollination is necessary. U npollinated flow ers degenerate 
w ithout seed or fru it developm ent. Polyem bryony is frequent, owing 
to the origin of em bryos from  the chalazal or in tegum ent regions (no 
gam etophyte form ation). Most probably apospory does not occur. 
Since most Orchidaceae-genera do not produce endosperm  (S c h n a r f  

1929), the results obtained in H ypericum  and  Potentilla  (cf. below) 
cannot he valid here. Still, the possibility of a slight embryo-develop- 
m ent w ithout any pollination is not excluded. The pollen stim ulation 
m ight affect the fru it (and seed) developm ent only, as in experim ental 
parthenocarpy , and indirectly  the full developm ent of em bryos. A 
m ore elaborate study of EMC- and PMC-development is very desirable.

The classic case of pseudogam y was described in a series of papers 
by L i d f o r s s  (1905, 1907 a, 1907 b, 1914). The com plex subgenus 
E nbatus  of Rubus  contains a great num ber of apom ictic an d  polyploid 
E uropean  biotypes (cf. G u s t a f s s o n  1939 a). The few diploids known
8 B otan iska  N otiser 19A0.
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are sexual (R. tomentosus  and nlmifolius) , and all pseudogamous apo- 
micts are triploid I« heptaploid. The diploids, it used as molher- 
parents, give exclusively true E lh y b r id s  alter cross-pollination. When 
the polyploids are used as mothers, they give generally a m ore or l< ss 
metroklinous progeny. The metroklinous descendants originate cer
tainly by means of apomictic processes. It is surprising that the 
successful crosses produce hybrids, propagating sexually. F 2 is always 
immensely polymorphous. No embrvological data were published by 
L i d f o r s s  or by later scientists. L i d f o r s s  interpreted the probable 
case of parthenogenesis in Rubus  subgenus Eubatus  as due to a stimu
lation from special substances in the pollen tube, effusing to the 
embryosac and the eggcell. This view has since then been regarded 
as valid for pseudogamy in general. W i n k l e r  (1908) postulated the 
occurrence of a special growth-enzvme (Wuchsenzym) in the pollen- 
tube (p. 432).

The first embrvological study on induced apomixis was published 
by P a c e  in 1913. The importance of this paper greatly increased 
after N o a c k 's work of 1939.

In the Amaryllidae Zephijranthes (.Atamosco) texana the embryo
sac is produced without chromosome reduction. The egg-apparatus 
is normal. Pollen development is said to be regular. Pollen grains 
germinate abundantly on the style, their tubes growing down to the 
embryosacs. One of the sperm nuclei fuses with the polar nuclei to 
give a pentaploid endosperm. Frequently the other sperm nucleus 
is lying close to the eggcell but no fertilization takes place. Even when 
the eggcell begins its first mitosis, the degenerating contents of the 
sperm nucleus are seen close to the spindle. The high num ber of 
dividing eggcells studied, showing no evidence of any fusion, speaks 
in favour of the above interpretation. The fact is strengthened by 
W o r s l e y ’s cross-experiments in H ab rant lius (Z epliy rant lies), where 
11 ab rant h a s X H i p  peastru n i gives a progeny without any trace of pa te r
nal influence (cited from E r n s t  1918). Hut the exact proof that an 
induced embryo-formation (induced parthenogenesis) occurs in Ze
phijranthes is still lacking (ct. S c h n a r f  1929, p. 522). Like the male- 
sterile apomict of Potentilla collina, mentioned below, the eggcell m ay 
divide without any external stimulation.

Apomixis was repeatedly reported in the genus Rosa ( T ä c k h o l m  

1922, G u s t a f s s o n  1931 a and  b). G u s t a f s s o n  showed that if apomixis 
is present it cannot be of the autonomous type, since emasculation 
experiments fail to produce seeds. Recent unpublished results suggest



P A R T H E N O G E N E S IS  AND P SE U D  OGAMY IN POT ENT ILL A 1 1 1

strongly that apom ixis is considerably ra rer th an  h itherto  m aintained. 
The peculiar w ay of chrom osom e distribution  in m ale and fem ale 
organs indicates a process of fertilization, sim ilar to heterogam y. 
Regarding t lie genus Alchemilla, see p. 125.

F o r e n b a c h e r  found  in 1914 that the o rd inary  EMC of Potentill(( 
silvestris gives a haplo id  em bryosac after chrom osom e reduction. L ater 
this em bryosac degenerates and  is replaced by an  unreduced aposporic 
embryosac in the chalaza region. The experim ental proof that a great 
num ber of biotypes belonging to this complex genus are pseudogamous, 
was given by M ü n t z i n g  (1928 and 1931). 3, 6, 7 and  2 biotypes
respectively of P. Tabernaemontani, argentea, collina and Crantzii were 
examined. In em asculated  flowers no seeds were form ed (only 2 seeds 
from  157 flowers) an d  isolation experim ents w ith  the completely male- 
sterile type C— B of P. collina gave no seeds either.

Three apom icts of P. Tabernaemontani crossed inter se and  with 
P. argentea, collina and  Crantzii gave in all 22 individuals produced 
bv pseudogam y and 1 ab e rran t ( =  4 °/o). Six apom icts of P. argentea 
(intra- and in terspecific crosses) gave 598 m other-like plants and 4 
aberran ts ( =  0.7 °/o) an d  7 apom icts of P. collina produced in different 
crosses 224 pseudogam ous descendants and  3 aberran ts ( =  1 °/o). 
W hether these ab e rran t individuals are sexually form ed or not, 
M ü n t z i n g  could not decide a t that time. Pseudogam y is undoubtedly 
Ihe most com m on w ay of seed production in the apom icts examined.

The chrom osom e num bers of these types vary from  the diploid 
(2n=14) to the 12x-state (2n =  84). M ü n t z in g  found the first case 
of a diploid apom ict am ong higher plants (the questionable case of 
Zephyrantlies texana  excluded). Potentilla argentea  contains nam ely 
diploid as well as hexaploid  and  octoploid apom icts.

P o p o f f  (1935) m ade interspecific crosses of 15 different Potentilla- 
species w ith chrom osom e num bers ranging from  2x to 12x. 21
crosses produced offspring. Two species are sexual (P. geoides and 
P. rupestris, both diploid). P. arguta is apom ictic in spite of its diploid 
num ber and  all poly, 1 ’ 's exam ined are apom ictic. No case of hybrid  
production occurred am ong the apom icts (160 plants raised). Pseudo
gam y seems to be obligate.

The same result was obtained in S h i m o t o m a i  s experim ents (1935). 
E ight different species were used as m other parents w ith chrom osom e 
num bers from  2x (P. aurea) to 6x. The progenies consisted of 867 
individuals. Pseudogam y was always complete.

T h e  e m b r y o l o g y  o f  Potentilla w a s  r e c e n t ly  d e sc r ib e d  b y  P o p o f f
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(1935), S h i m o t o m a i  (1935) and G e n t c h e f f  (1937). The structure 
of the archespore is essentially identical for most apom ictic Rosaceae- 
genera —  aside of Potentilla for Alchemillci (M u r b e c k  1901, Hods 
1924), Rosa (?, T ä c k h o l m  1922) and Sorbus  (L i l j e f o r s  1934). The 
p rim ary  or axile EMG is surrounded hv a great num ber of accessory 
EMC:s, w hich can display meiotic as well as ameiotic phenom ena. The 
p rim ary  EMG always degenerates in Alchemilla. The sam e is appa
rently also the case in Potentilla (G e n t c h e f f ).

P o p o f f  fixed self-pollinated, cross-pollinatecl and  em asculated 
m aterial. In  contrast to the results obtained by us he did no t detect 
em bryo form ation  in em asculated flowers (of P. liirta). Remnants 
of the pollen-tubes were never seen in the m icropylar region o r in the 
upper part of the em bryosacs (P. liirta and multifida). Therefore, if 
these negative findings are valid, in the two species m entioned we have 
an  em bryo stim ulation over long distances (cf. the hetero-auxin experi
m ents below). In P. multifida  nucellar em bryony is frequent. Two or 
three em bryos are com m only formed, most frequently around  the 
m icropvle close to the em bryosac and the egg apparatus.

G e n t c h e f f  found frequent apospory in P. argyroplujlla. Many 
aposporous em bryosacs are formed, although one single em bryo usually 
reaches full developm ent. In P. nepalensisy^splendens, w hich is com
pletely sterile after self-pollination but produces some seed afte r back- 
crossing w ith P. nepalensis, most of the EMC:s degenerate fa irly  early. 
But afte r fertilization with P. nepalensis several nucellar cells enlarge 
and  give em bryos. P o p o f f  m ade the interesting finding that the sexual 
species P. geoides shows a certain  tendency of nucellar em bryonv 
although the functioning em bryo results from  a fertilization process. 
This resem bles the case of unstabilized apospory in Leontodon hispidus  
( B e r g m a n  1935).

Å k e r b e r g  (1936 a and b) showed that Poa pratensis is pseudo- 
gamous and  that unreduced embryosacs can be fertilized, a fact fu r the r  
supported by findings in 1939. Chromosome numbers of Poa pratensis 
are fairly high (see also M ü n t z i n g  1933 and 1940). Apomixis is con
nected with aposporous phenomena.

N o a c k ’s paper of 1 9 3 9  renders a new interpretation of the m ech a
nism of pseudogam y possible. The tetraploid species Hypericum per
foratum  (2n =  32) is aposporous and pseudogamous. Reduced em b ry o 
sacs are form ed but degenerate early and the reduced eggcell is only 
very infrequently  functional. But even the unreduced eggcells can  lie 
fertilized. After self-pollination 28 °/o of all embryos are hexaploicl
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(4x +  2x) and  afte r pollination  w ith H. quadrangulum  (2n =  16) 68 °/o 
of tlie em bryos are pentaploid  (4x +  x). I. e. as in Poa pratensis the 
aposporous eggcells behave sexually as well as asexually. This re 
m aining sexual tendency of the eggcell is m anifested also by the 
behaviour of the endosperm , which needs fertilization even in the case 
of parthenogenesis. Only exceptionally can the endosperm  divide w ith
out fertilization.

Some old cases of pseudogam y or presum ed pseudogam y m ay also 
be m entioned here. According to S t r a s b u r g e r  (1878) nucellar em- 
bryony is frequent in Citrus aurantium, Funkia  ovata and Nothoscor- 
dum  fragrans. The origin of nucellar em bryos in Citrus is dependent 
on a stim ulation from  the fertilized eggcell, by that also from  the pollen 
via the eggcell. The em bryos arise close to tbe wall of tbe em bryosac.

In Funkia  ovata only one em bryosac is form ed w ith one eggcell 
and  two synergids. Not until the time of eggcell fertilization does the 
developm ent of adventive em bryos take place. Their num ber is fre 
quently high. Most of them  arise from  cells in the nucellus epiderm is 
close to the eggcell. E r n s t  (1918) reexam ined the nucellar em bryony 
of Funkia  ov(da w ith regard  to the question of pollen-stim ulation. No 
seeds or fru its were form ed after em asculation but arose after self- 
an d  cross-pollination, as well as after open-pollination. The same 
seems to be true of Opuntia vulgaris (G a n o n g  1898) and  Euphorbia  
dulcis ( H e g e l m a i e r  1903). In  these two species a stim ulation from  
or via the fertilized eggcell m ust occur in order to secure the growth 
and  em bryo form ation  of nucellar cells.

Nothoscordum fragrans is, as already mentioned, nucellar em 
bryonic. S t r a s b u r g e r  m aintains that the form ation  of em bryos begins 
w ithout any pollen stim ulation. The em bryos degenerate, however, if 
the ovule and the ovular tissue are not stim ulated by pollen to develop
m ent. The necessity of a special substance, delivered by the pollen 
(auxin?), for the activation of the ovule seems plausible in this case. 
According to B a l l y  (1916) fru it and seed form ation is however partia lly  
autonom ous.

Pseudogam y has not often been referred to in anim als. One case, 
exam ined by B e l a r  1924, is of special interest in this connection. 
B e l a r  was able to prove that in certain species of Rliabditis fertiliza
tion is necessary despite the inhibition of nuclear fusion. Instead, the 
stim ulation  by the sperms consists in a delivery of centrosomes to the 
egg-nuclei, which then divide in the usual m anner. The sperms them 
selves degenerate. The strik ing resem blance of this case to the endo-
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sperm  fe rtiliza tio n  in Z ep h yran thes, H yp er icu m  a n d  P o ten t ilia is 
obvious.

Hetero-auxin experiments.

In  t lie ea rly  sp ring  of 1939 I he w riters  ag reed  upon an  exp erim en 
tal a tta c k  on the p henom enon  of pseudogam y. P r im a rily  the ap p lica 
tion o r in jection  of he te ro -aux ins in  d iffe ren t co n cen tra tio n s an d  form  
(paste o r solution) w as decided upon, po llen  g ra in s  co n ta in in g  a high 
am o u n t of au x ins ( S ö d i n g  1938) an d  p seudogam y  being u p  to that 
tim e genera lly  reg a rd ed  as due to a delivery  of special su bstances from  
the po llen  tubes (W uchsenzym e, W i n k l e r ) .  A s m ain  m ate ria l we 
have used  a series of P otentilla-species  a n d  types, k in d ly  p laced  a t our 
d isposal by P ro fesso r Dr. A. M ü n t z i n g . T he tre a te d  species were 
P. T a b ernaem o n ta n i, argentea, C rantzii an d  collina, all pseudogam ous 
a n d  p rep o n d e ra n tly  po lyp lo id  (some d ip lo id  P. argentea-bio tvpes are 
k n o w n ). T he co n cen tra tio n s w ere 1 % , 0.01 °/o, 0.001 %  a n d  0.0001 °/o 
indo le-acetic  acid.

A fter th e  f irs t experim en ts we co n cen tra ted  o u r e ffo rts  on one 
com pletely  m ale-sterile  b io type of P. collina  (C— B, 2n =  3 5 ), em ascu la 
tions n o t being necessary . T h is type p ro p ag a tes  by ±  ob liga te  apo- 
m ixis. Of 123 seedlings o b ta in ed  in  d iffe ren t crosses no m ore  th an  
one w as a b e rra n t, the  o th ers  being m etro k lin o u s (M ü n t z i n g  1928), 
Aside of the au x in  trea tm en t fo lliculin , testosteron , a n e u rin  w ere applied  
in d iffe ren t concen tra tions. In  a ll experim en ts em ascu la ted  o r (in the 
case of P. collina  C— B) u n tre a te d  flow ers w ere left as con tro ls . F ix a 
tions w ere m ade 2, 4, 0, 8 an d  10 days a fte r  the tre a tm e n t o r the  iso la
tion. U n fo rtu n a te ly  fixa tions w ere no t p e rfo rm ed  a fte r  a r tif ic ia l po l
lina tion , since the em bryology  of the  m a te ria l w as no t exam ined  until 
the en d  of the  sum m er. T hen , how ever, som e flow ers ap p earin g  in 
g reenhouse  m a te ria l, w ere em ascu la ted , p o llin a ted  and  fixed.

T h e  u; , ’’cation of he te ro -aux ins h a d  the w ellknow n  effect of 
fru it-p ro d u c tio n  (p a rth e n o c arp y ), in  the strongest co n cen tra tio n  (1 %  
paste) as well as in  the w eakest (0.0001 %  so lu tion). The rip e  carpels 
w ere large an d  w ell-developed, resem bling  those a f te r  open-po llina tion . 
All types exam ined  gave identical results. C ontrols, fo llicu lin-, testoste
ron- o r  a n eu rin -trea ted  carpels d id no t en large. In  no case w ere seeds 
p roduced , not even in  the aux in -ex p erim en ts  w here fru it fo rm a tio n  was 
m ost successful, n e ith e r in  the  very low co n cen tra tio n  of 0.0001 °/o, 
nor in the 1 °/o paste. The ovule as a w hole a n d  even the nucellus 
grew  re m a rk a b ly  a fte r  these app lica tions. The negative response of
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seed deve' , lent is presum ably  in no way connected w ith a low degree 
of auxin  penetration  into the nucellus. If these findings can be gene
ralized — and  their correctness is proved for three or four biotypes 
very few P otent ilia-apom icts develop seeds after a stim ulation of 
»W uchsenzym e» exclusively.

E m bryo  d e v e lo p m e n t  in Potentil la  co llina  C —B.

As m entioned above seed is never produced after auxin treatm ent, 
only a stretching or a grow th of the nucellus and  the ovule takes place. 
The em bryological exam ination of this apom ict, com pletely male- 
sterile and  pseudogam ous, gave the surprising result, however, that 
the form ation an d  developm ent of embryos proceed w ith or w ithout 
stim ulation of auxins or sex-horm ones until the em bryos are fairly 
wellsized. T hen they degenerate, owing to a lack of nutrients, since 
endosperm  does not form.

This is not a ra re  phenom enon. We have counted hundreds of 
ovules containing one or m ore embryos. Polyem bryony is frequent, 
as m any as five or six em bryos can reach the pluricellu lar stage and 
m ost com m only two or three em bryos arise in the sam e ovule. This 
polyem bryony is due to the occurrence of m any embryosacs, rarely to 
tlie division and developm ent of synergids. Antipode or endosperm  
em bryos never occur.

Although we have not exam ined early em bryosac or EMC stages 
in this study, we can give the following picture of the archespore and 
its developm ent in Potentilla  ( P o p o f f , S h i m o t o m a i , G e n t c h e f f ) .

As in Alchem illa  and  Sorbus the prim ary  or axile EMC is su r
rounded by cells, potentially  generative. In some cases they m ay pass 
through m itotic divisions, developing aposporically, in other cases they 
m ay enter a m eiotie prophase or even carry  through the complete meiosis. 
Evidently the som atic divisions, depicted in S h i m o t o m a i 's short paper 
(Figs. 2 and  3), were taken from  lateral cells. If the data from  Alche
milla and Sorbus can be applied also to Potentilla  (cf. G e n t c h e f f  

1937), the true or axile EMC cannot develop but meiotically. T here
fore the num erous em bryosacs in P. collina C—B should be derived 
aposporically from  lateral cells, potentially generative, or in some cases 
from  the chalaza region.

The fact m ust be stressed im mediately that the em bryosacs are 
alw ays regularly  built. The two synergids and  the eggcell are norm al 
in appearance. The polar nuclei of ripe em bryosacs lie in the middle,
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t h e i r  n 11 m b e r  11 e v e r 1) e i 11 g h i g h e r  I h a 11 t w o. One or 
two extra nuclei were never seen, in contrast to the case afte r fertiliza
tion or in Alchemilla. The fusion of the polar nuclei takes generally 
place when the eggcell has divided or the em bryo has reached a  fairly 
advanced stage. The antipodes disappear in ripe em bryosacs. In 
young stages their num ber is three.

Most of the em bryosacs reach m aturity  sim ultaneously but a de
layed onset of aposporous gam etophvte form ation is not in frequent (Fig. 
27). These late accessory em bryosacs arise around the eggcell region. 
Evidently a vacuolisation force is spreading from  there (cf. G u s t a f s s o n  

1939). The polyem bryo-form ation begins successively or sim ul
taneously. In the sam e ovule em bryos representing widely different 
stages can be found. In o ther ovules well-developed em bryos can 
occur side by side.

Seeds are never form ed w ithout pollination. F inally the em bryos, 
having sometimes reached the onehundred- or tw ohundred-cell stage, 
degenerate. The secondary em bryosac nucleus (the fused polar nuclei) 
begins ils degeneration even previously, generally lying close to the 
embryo. At an  advanced stage the nucellus epiderm is gets w rinkled 
around the em bryo and encloses it, the contents of the nucellus being 
dissolved.

After this description the conclusion is w arran ted  th a t partheno
genesis in P. collina type C— B is autonom ous but seeds cannot develop 
since endosperm  does not form w ithout pollination. E 11 d o s p e r  111 
(I e v e 1 o p 111 e 11 I i s  p s e u  d o g a 111 o u s, e 111 b r y o f o r 111 a t i o 11 
i s  n o  t. The influence of pollen tubes on the secondary em bryosac 
nucleus m ay consist of one or both of the following processes: 1) E ither 
a real fertilization of the secondary em bryosac nucleus is necessary, 
seed form ation of P. collina C—B being partia lly  parthenogenetic, p a r
tially sexual, or 2) a horm onal stim ulation exists in pollinated flowers, 
forcing the recalcitrant endosperm  nucleus to mitotic divisions. Since 
the horm ones used in  these experim ents cannot stim ulate the onset 
of endosperm  mitosis, not even as a poison effect, the first possibility 
seems most likely, the existence of a special and specific substance not 
being excluded, however, occurring abundantly  in the pollen-tnbes 
but in too low a concentration inside the central nucleus (cf. the au to 
nomous beginning of m itosis in the eggcell).

Of all types studied this apom ict shows the highest degree of 
polyem bryony and autonom ous em bryo development. These ch a rac 
ters are connected with com plete male sterility. This state of th ings
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is p robably  no chance coincidence. The same is met w ith in Alche- 
milla (p. 12b).

The em bryo development of P. collina type C G.
T his pen tap lo id  apom ict (2n =  35) produced 13 seedlings in 

M ü n t z i n g ’s  experim ents afte r pollination w ith P. Tabernaem ontani 
and P. collina (type C— F), all individuals arisen after a pseudogam ous 
process. P. collina  C— G is not com pletely m ale-sterile but the pollen 
is poor, the percentage of good pollen being on an average 9 %  (9 in d i
viduals exam ined). M aterial of young flower buds, open flowers, young 
and old fru its  fixed afte r open pollination was placed a t our disposal. 
The em bryo developm ent has been studied specially.

Two groups of ovules exist: 1) ovules containing em bryos and 
endosperm , m ore o r less developed, 2) em bryos w ithout endosperm  bid 
with one degenerating  secondary em bryosac nucleus o r two degene
rating po lar nuclei. In the first case we conclude th a t pollination led 
to a stim ulation  process of the eggcell and  the endosperm  nucleus, 
inducing both to mitosis. In ripe em bryosacs from  fairly  advanced 
stages th ree fusing nuclei can be seen frequently. Since the occurrence 
of th ree nuclei in P. collina type C— B has not been noticed, nor their 
occurrence in ovules from  group 2 in P. collina type C— G, we regard 
the ovules from  group 2 as not fertilized or not stim ulated. Despite 
Ihis em bryos arise. However, if endosperm  form ation is excluded, they 
never gain the size or reach the development characteristic of em bryos 
in P. collina  C— B. Besides, they degenerate early. Polyem bryony is 
in frequent and  poorly expressed.

According to this in terpretation  the endosperm  of ovules, belonging 
lo group 1, is form ed after the fusion of three nuclei, as this fusion 
was directly found. The onset of em bryo form ation w ithout previous 
fertilization or stim ulation  is likely, not so m arked however as in 
P. collina C—B.

The fusion of three nuclei being necessary for its development, the 
endosperm  will contain  a chrom osom e num ber h igher than  lOx

|f)x +  5 x +  t) j .  As the th ird  nucleus most probably is derived from a

reduced pollen grain (cf. Alchemilla, p. 128) and self-fertilization occurs.
35 ,

the actual chrom osom e num ber woud be 35 +  3 5 +  „ =  ±88 . Divisions

being ra re  in  the m aterial exam ined and  the chrom osom es difficult 
to count accurately, no m ore than  four endosperm  num bers from  dif-
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ferent ovules could be determ ined. The best nucleus gave ± 9 3  units 
and the three others ± 91 , ± 9 0  and ± 87  units. A pparently  there is 
but small doubt that in these cases the central nucleus has really 
become fertilized.

Thus we have found that in this type 1) norm al seed production 
is accom panied by endosperm  form ation (of the nuclear type), 2) that 
in ripe em bryosacs three nuclei occur frequently, consisting of two 
polar nuclei and a th ird  nucleus of foreign origin, 3) that em bryos 
cannot reach m aturity  in cases when two polar nuclei still exist and 
endosperm  is not formed, and 4) that the chrom osom e counts have 
proved a fusion of three nuclei in the case of endosperm  form ation. 
The em bryosacs m entioned in 2) have probably been fertilized an d  the 
em bryo form ation in gam etophytes w ith two polar nuclei (case 3) 
implies presum ably an  autonom ous parthenogenesis, less conspicuous 
however than in P. collina C—B.

Embryo development in P. collina C C and C D.

P. collina C—C gave after pollination with P. Tabernae m ontani 
and Crantzii 19 seedlings, 18 of w hich were m etroklinous. P. collina 
C— D pollinated with P. Tabernae m ontani produced an offspring of 
37 m etroklinous individuals. Both biotypes are p redom inantly  or 
absolutely pseudogam ous. The pollen fertility  is 39 °/o an d  44 %  
respectively and  the som atic num bers 2n =  42. Pollen sterility is less 
expressed in the hexaploids than  in the pentaploids.

Both types were em asculated in greenhouse cultures, some of the 
flowers pollinated after em asculation. F ixations were perform ed 2, 
10 and 20 days after em asculation, resp. , ation. In em asculated 
flowers num erous em bryos develop w ithout endosperm  form ation, 
polyem bryony and autonom ous parthenogenesis being present. E m 
bryos reach a greater size than  in P. collina C— G, before they begin 
to degenerate, and are approxim ately equal-sized to the em bryos in 
P. collina G— B. Two polar nuclei or one secondary em bryosac nucleus 
are present. Sooner or later, w ithout any mitosis occurring, they begin 
degenerating. In the case of pollination, however, endosperm  is form ed 
and its nuclei abundant, sim ilar in appearance to those afte r open- 
, "G ation. No chrom osom e counts have been possible to m ake.

These two biotypes propagate by seeds, containing parthenogenetic 
embryos and pseudogam ous endosperm , arisen after fertilization or 
stim ulation.

54
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Embryo developm ent in P. argentea type A H.
T his hexaploid apom ict (2n =  42j was not included in M ü n t z i n g  s 

previous experim ents. Embedded m aterial of buds, flowers, young 
and old fruits was placed at our disposal.

In  open-pollinated flowers em bryo and endosperm  form ation start 
alm ost sim ultaneously as in P. collina C—G. In some ovules, probably 
unpollinated, degenerating eggcells and polar nuclei (or secondary em- 
bryosac nuclei) were found. Infrequently  degenerating em bryos w ith 
out endosperm  could be observed. Ripe seeds arise exclusively if 
em bryo and endosperm  are present. The occurrence of three fusing 
nuclei in the cen tral region of the em bryosac was established.

A few good endosperm  divisions were found. The best plate con-
l 42 ?\

tained ±101 chrom osom es = 4 2  +  4 2 +  9 , two others from  different

ovules sim ilar num bers (98 and  102). In all cases the num ber is 
certainly higher th an  84. Fertilization and fusion of three nuclei is 
necessary.

A short description of the figures (1— 24) will be given here. The 
eight m icrophotographs are explained in  connection w ith the plates. 
Figs. 1—8 concern P. collina G— B (male-sterile), no , ation having 
occurred. Figs. I— 4 are from  auxin-treated flowers, 2, 4, 4, 4 days 
after the application. The polar nuclei in Figs. 1 and 2 have not fused, 
in Fig. 2 they begin to degenerate, well-developed em bryo occurring. 
In Fig. 3 two em bryos are seen, the central nucleus having degenerated. 
In  Fig. 4 the enorm ous nucellus grow th is obvious, two em bryos 
occurring, one of w hich is very large. The central nuclei begin to 
degenerate. Figs. 5—8 are from control m aterial, fixed 2, 10, 10, 10 
days after isolation. In Fig. 5 an em bryo has developed, the central 
nucleus still lying separate. In  Fig. 6 em bryo as well as central nucleus 
show signs of degeneration. The contents of the nucellus have almost 
entirely  disappeared in Figs. 7 and 8. Note especially the appearance 
of nucellus in Fig. 8. In no case has endosperm  been formed.

Figs. 9— 12 are from  P. collina C— G (m aterial fixed after open- 
pollination). Two groups of ovules appear (p. 117), one with em bryo 
and  endosperm, one w ithout endosperm  but w ithout or w ith embryo. 
In the second case probably  no fertilization has occurred. Figs. 9 
and 10 illustrate em bryosacs from  ovules of type 2, showing one small 
em bryo +  one central nucleus, and one undivided eggcell +  two polar 
nuclei respectively. In  Figs. 11 and 12 em bryo and  endosperm  are seen.

91
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Figs. 1 8 .  P. collina  C — B. 1 4. I ie tero-auxin  trea tm ent.  Note t lie en la rged
nucellus in Fig.  4. — 5— 8. Controls. No pollination, no h o rm ona l  trea tm ent.  F o r  

fu r th e r  explanation ,  see the text. — X 235.
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Figs. 13— 15 are  from  P. collina C—C (greenhouse m aterial). 
Em bryo form ation  occurs in (‘m asculated flowers (Figs. 13, 14: 20 days 
after em asculation). After pollination (Fig. 15: 20 days) endosperm  
develops as well.

Figs. 16— 20 are  taken from  fixed m aterial of P. argentea  A— II 
(open-i ation). As in P. collina C— G two groups of ovules occur, 
unfertilized and  fertilized. Three nuclei in the central region can be 
seen (Fig. 17), leading to a di- to trisom atic endosperm . Em bryo 
form ation has taken  place. Fig. 20 depicts a later stage w ith endo
sperm. Figs. 16, 18 and 19 are from  unfertilized ovules, two polar 
nuclei occurring (Fig. 18), central nucleus degenerating (Fig. 16). In 
both cases the eggcells have not divided, this being the case however 
in Fig. 19.

Chrom osom e plates are illustrated  in Figs. 21—24. A prophase 
of em bryo m itosis w ith the som atic num ber (2n =  35) is show n in 
Fig. 21 (P. collina C— G). The late prophase in Fig. 22 shows approxi
m ately 87 chrom osom es and  the m etaphase in Fig. 23 + 93  units. 
Both orig inate from  endosperm  divisions in P. collina C— G. A sim ilar 
m etaphase from  P. argentea A 14 is seen in Fig. 24, the chrom osom e 
num ber being + 101.

Discussion.

I m m e d i a t e r e  s u I t s .  — By this prelim inary  study evidence 
has accum ulated that pseudogam y in Potentilla consists of two p ro 
cesses, 1) the developm ent of the eggcell by parthenogenesis and 2) the 
fo rm ation  of endosperm  by stim ulation or fertilization. These two 
processes are partly  independent of each other, partly  m utually  in ter
acting. In the m ost extrem e cases parthenogenesis is undoubtedly 
autonom ous, leading to a p luricellu lar em bryo-stage w ithout endo
sperm  form ation  (no pollination). Developing endosperm  without 
em bryo is very ra re  (pollination). Even in the case of autonom ous 
parthenogenesis endosperm  m ust be stim ulated or fertilized.

Applied hetero-auxin  paste or solution has no effect whatsoever 
on endosperm  form ation, although fruits are form ed and nucellus 
becomes enlarged. F u tu re  studies will show w hether auxin treatm ent 
m ay induce parthenogenesis in apom icts, displaying a sim ultaneous 
onset of em bryo an d  endosperm  form ation. Since the endosperm  
divisions found contain  m ore than  twice the som atic chromosom e 
num ber and  the occurrence of three fusing nuclei in the m iddle region 
of the em bryosac is established, the conclusion does not seem out of 
the way that in order to produce endosperm  the polar nuclei m ust

31
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25  2(5 27

Figs. 25— 27. M icrophotdgraphs from  P. collina  C — 15. —  25. Old em bryo +  de
generating central nucleus. No pollination. —  26. Two em bryos +  one degenerating  
central nucleus. — 27. One embryo. A som atic nucellus cell enlarging to produce

an aposporous gam etophyte.

unite, not only am ong themselves, but w ith a th ird  nucleus of foreign 
origin. Pseudogam y is the single apom ictic m ethod in Potentilla. 
Therefore Ihe th ird  nucleus is of m ale origin (in Alchemilla some 
findings w arran t the idea that two polar nuclei m ay fuse w ith one 
antipode or synergic! nucleus!). If these results become confirm ed for 
a great m aterial, pseudogam y would im ply o n e p r  o c e s s  o f a p o- 
111 i x i s a 11 d o n e o f f e r t i 1 i z a t i o 11 sim ultaneously.

E 11 d o s p e r m a 11 d e 111 b r y o f o r 111 a t i o n in  r e l a t i  o 11 
I o i n c o m p a t i b i l i t  y. — In two papers M üntzing  gave Ihe o u t
lines of a new explanation regarding the failure of seed-setting in 
crosses between diploids an d  polyploids (M üntzing  1930, 1933). Ac
cording to him , the ra tio  of chrom osom es in em bryo : endosperm  : som a 
is a fundam ental princip le for the survival or developm ent of seeds 
am ong higher ‘s. This ratio  is generally 2 :3  : 2 =  1 : 1.50 : 1, 
owing to double fertilization.

In this respect diplosporous and aposporous organism s behave

Figs. 9— 12. P. collina  C —  G. Open pollination. —  Figs. 13— 15. P. collina  (5 C. 
In fig. 13 and 14 em bryo form ation without pollination. In fig. 15 endosperm  20 
days after pollination. — Figs. 16— 20. P. argentea  A — H. Open pollination. Note 
the fusion o f three nuclei in Fig. 17 (— the m icrophotograph in Fig. 29). —  Figs. 
21— 24. Chrom osom e num bers from  em bryo (P. collina  C —  G 21, 2n =  35), endo
sperm (P. collina  C — G, 22— 23, P. argentea  A — H, 24). — Figs. 9— 20 X 235,

Figs. 21— 24 X 2400.

70
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Figs. 28— 30. 28. P. collina C — B. Three em bryos +  two degenerating central
nuclei. —  29. P. argentea  A H. Three-nucleus fusion in the polar nucleus region. 
Cf. Fig. 17. —  Fig. 30. P. collina C — G. Young degenerating embryo. No fertiliza

tion has probably occurred.

quite differently  from  the norm al. In  Antennaria clioica, being sexual 
and  diploid, the ratio  is 32 : 48 : 3 2 = 1  : 1.50 : 1, but in A. alpina it is 
84 : 84 :84  =  1 : 1 : 1, due to the inhibited  fusion of polar nuclei. In  
Eupatoriam cannabinum  il is likewise 1 : 1.50 : 1, hu t in E. glandulosum  
either 51 : 102 : 51 =  1 : 2.00 : 1 or 51 : 51 : 51 =  1 : 1 : 1, since polar 
nuclei m ay fuse or fail to fuse before endosperm  developm ent. In the 
pseudogam ous Potentilla collina C— G the ratio is 3 5 : ± 9 3 :  35 =  
=  1 : 2.66 : 1. in the sexual P. rupestris, 1 : 1.50 : 1. In Hypericum  
perforatum  (selfpollinated) the proportion  is m ost com m only 32 : 80 : 
32 =  1 : 2.50 : 1, exceptionally (the eggcell being fertilized) 48 : 80 : 32 =  
=  1.50 : 2.50 : 1. After pollination w ith It. acutum  (2n= 16) the ratio  
is 40 : 72 : 32 =  1.25 : 2.25 : 1 or less frequently  32 : 72 : 32 = 1  : 2.25 : 1, 
i. e. self-pollination and  cross-pollination give exactly opposite results 
regarding the chrom osom e ratios.

The figures m entioned should be sufficient to show that m ost 
probably  the m utual relation of em bryo, endosperm  and som atic tissue 
is of no great influence in apom icts. These differing from  sexuals 
in m any  respects, however, we dare not d raw  general conclusions 
from  their behaviour.

T li e a p o m i x i s o f A l e  h e m i l l  a. — A full account of the 
early stages was given hy G u s t a f s s o n  1935 and  1939 b. An in ter
pretation with regard  to the em bryo developm ent will be furn ished
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31 32

Figs. 31—32. P. collina C — C. —• 31. Embryo degenerating. Em asculated flower.
32. Normal em bryo and endosperm  form ation after artificial pollination. —

M icrophotographs.

here in acco rdance  w ith  the d a ta  pub lish ed  by  M u rb e c k  1901 a  a n d  b. 
1902, as well as by  BÖÖS 1924.

.4. arvensis belongs to the subgenus Aphanes. Its approxim ate 
chrom osom e num ber was reported  as 48 (6X8, 8 being the basic n um 
ber) . The latter of the w riters exam ined in 1935 some specimens from  
L und Botanical Garden an d  found the num ber 49— 50. Since the basic 
num ber is probably 7 (unpublished results from  /1. tui/gw is-apom icts), 
this biotype ought to be heptaploid. Apospory of the Alchem illaAype  
is present. Pollen-tubes grow  down to the m icropyle through the style 
and the integum ent (chalazogam y, M u rb e c k  1901 b). M u rb e c k  (1901 a) 
found that the endosperm  nucleus and the eggcell begin mitosis almost 
sim ultaneously, the first endosperm  division beginning som ewhat 
earlier than the first egg-mitosis. In several slides bodies were noticed 
close to the eggcell and to the polar nuclei and regarded as sperm  
nuclei. The eggcell fertilization could not be observed. The bodies 
close to the eggcell consist according to B öös 1924 of discoloured p a r
ticles. Pollen-tubes alw ays occurring and apospory being present, 
apom ictic propagation is probably  pseudogamous. Pollen is regular 
and completely fertile.

Biotypes belonging to Alcliemilla  subgenus Eualchem illa  have very 
high chromosom e num bers (they are not oktoploid but 13 15— 17- 
ploid, 2 n = + 9 1 — + 1 0 5 — +119, the basic num ber presum ably being 7, 
G u s t a f s s o n ) .  Some apom icts lack pollen entirely, so for instance
9 B o ta n isk a  N o tiser  I960 .
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A. alpina, sericata, pubescens, vestita. Others, as A. acutangula, sub- 
crenata, alpestris, produce fa irly  poor pollen. One type only (A. ar
ve nsis excluded) has regular pollen form ation, i. e. A. speciosa. A 
m arked  connection between pollen degeneration and lime of embryo 
form ation exists (cf. P. collina type C— B).

The ripe em bryosac contains eggcell and two synergids, two polar 
nuclei and three antipodes. E m bryo form ation and endosperm  deve
lopm ent are independent processes. The first mitosis of the egg in 
A. alpina (completely m ale-sterile) begins already at a stage when 
an thers and perigon have not yet opened. In one case 20 flower-buds 
were fixed approxim ately 8 hours previous to their opening. Three 
of these contained the first egg-mitosis, eight showed a two-celled 
em bryo. In  all cases the eggcell was covered w ith a cellulose-mem- 
brane. Eleven out of 20 buds contained an  endosperm  with 2—8 
nuclei. The fusion of polar nuclei is most likely omitted, contrasting 
to the general behaviour. I. e. of all apom icts examined, A. alpina 
has left the sexual or even the pseudogam ous state most conspicuously 
behind. T h e  c o r  r e 1 a t i o n  b e t w e e n  e x t  r e m e p a r t  h e n o- 
g e n e s i s a n d c o m p l e t e  m a 1 e - s t e r i 1 i t y a r g u e s  s t r o n g ly  
f o r a h o r m o n a 1 i n  t e r  b a l a n c e  o t m a l e  a n d f e m a 1 e 
o r g a n s. This idea is supported from  the fact that diplosporous 
organism s display profound differences between male and female 
meiosis (G u s t a f s s o n  1938).

Endosperm  form ation begins usually later in the m ale-fertile 
apom icts than  in A. alpina and after the first egg-mitosis. In extreme 
cases the em bryo m ight have reached a 10—50— 100 cellular stage 
(A. speciosa, pastoralis, acutangula, alpestris) w ithout any endosperm  
occurring. The em bryological picture is sim ilar to that in P. collina 
G— B. Endosperm  form ation is preceded by the fusion of polar nuclei. 
On the other hand, endosperm  form ation starts sometimes very early 
in relation to the egg-division, so for instance in A. speciosa, where 
the endosperm  of two em bryosacs had form ed 8 respectively 32 nuclei, 
the eggcell still being undivided.

In several slides (no less than 2(5 cases) the occurrence of three 
(or even four) nuclei in the polar nucleus region was observed. 
According to M u r b e c k  they consist of two polar nuclei plus one extra 
nucleus, either of antipode or synergid origin. W hether this is always 
the case or pseudogam y of the Potentilla-type can also he present, 
we dare not decide. The resem blance of these pictures to those occur
ring in Potentilla m ade us discuss the possibility that the three fusing
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nuclei in  P. collina  a n d  argentea  h a d  s im ila r  origin. E specia lly  the 
size of the th i rd  nucleus favoured  th is  opinion. Since in the unpo ll ina ted  
flowers th ree  fus ing  nuclei were never seen, we regard  the objection  
as ha rd ly  probable . M u r b e c k  fo u n d  the three nuclei frequen tly  lying 
close to each o th e r  an d  subsequen tly  fus ing  to one central  nucleus. 
A ccording to h im , most likely they  also fo rm ed  endosperm . 1 n s u c h  
a c a  s e a  n i n t e r n a l  s e x u a l  c o n d i t i o  n r e m  a i n s, causing 
the o rig in  of an  e n d o sp e rm  w ith  a t  least th ree  times the  som atic  c h ro 
m osom e n um ber .  T h e  com m on  occurrence  of m ore  th a n  tw o fusing 
nuclei is verv  noticeable.

T h e  genesis of Alchem illa  o r  its E u ro p e a n  representatives gets now 
an in te res t ing  exp lan a t io n :  F irs t  w e have  A. arvensis  (the type exam ined  
by M u r b e c k  a n d  B ö ö s) ,  still p seudogam ous, w ith  regu la r  po llen  and  
po llen-tube  grow th , the  ch ro m o so m e  n u m b e r  being ±  49, th e n  the 
great n u m b e r  of A lchem illa  vulgaris-biotypes, par t ia l ly  pollen-sterile  
a n d  au to n o m o u s ly  pa r thenogene tic ,  w ith  fus ion  of the two po lar  nuclei 
prevailing, endosperm  f requen tly  fo rm ed  f ro m  three nuclei, c h ro m o 
som e n u m b e rs  very  h igh, m a n y  b iotypes h av in g  ±  100 chrom osom es, 
a n d  f ina lly  .4. alpina,  com plete ly  male-sterile , with  the fusion of the 
po lar  nuclei p ro b ab ly  omitted, em b ry o  fo rm a tio n  beginning  ex trem ely  
early, ch ro m o so m e  n u m b e r  being  very h igh, one biotype exam ined  
hav ing  +  120 chrom osom es.

A p o s p o r y, n u c e 1 I a  r e m  b r y o n y a n d d i p 1 o s p o r  y i n 
r e l a t i o  n  t o  s e x u a l i t y .  —  T h e  find ings of au tonom ous  p a r th e n o 
genesis in Potentilla  together w ith  the endosperm  fertilization in  H y p e 
r icu m  a n d  Potentilla  seem to us to fu rn ish  the necessary  d a ta  fo r  an 
u n d e rs ta n d in g  of Ihe d ifferen t processes lead ing  to the origin of agam o- 
sperm y.

In  the case of a p o s p o r y  the fo llowing series of t rans it ions  
fro m  sexuality  w ith  double  fertilization  tow ards  au tonom ous  p a r th e n o 
genesis exists:

A. No apom ictic propagation but aposporous gam etophytes are formed: Leontoi lon  
l i ispidus  ( B e r g m a n  1935) and others.

B. Induced apom ixis pseudogam y.
I. The eggcell has great sexual tendency (fertilization still possible in spite 

of the unreduced number) but m ay also develop parthenogenetically. 
The central nucleus must be fertilized. In the case of parthenogenetic 
developm ent the eggcell is stim ulated from  the developing endosperm  
or from  the pollen-tube: Hypericum perforatum  ( N o a c k  1939).

II. The eggcell can be fertilized or develop parthenogenetically. Fertiliza-
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tion  or 110 fe rtiliza tion  of the cen tra l nucleus? S tim ula tion  o r no s ti
m ulation  of 1 lie eggcell? Poa pra tensis  ( Å k e r b e r g  1939).

III. The cen tra l nucleus m ust be fertilized . T he em bryo  fo rm ation  +  stim u 
lated  fro m  endosperm  or pollen-tube. Potentilla  collina  C— G. P ro b ab ly  
o th er P oten tilla -apom icts.

IV. F ertiliza tio n  of the  cen tra l nucleus. A utonom ous parthenogenesis: 
P. collina  C— B and o thers.

V. P o llin a tio n  necessary . H orm ona l s tim u la tion  of eggcell an d  cen tra l
nucleus w ithou t fe rtiliza tion?  E m bryo  an d  en d o sp erm  fo rm ed  sim ul
taneously : A lchem illa  arvensis  ( M u r b e c k  1901, B ö ö s 1924).

C. A utonom ous apom ixis.
VI. Eggcell and  cen tra l nuc leus parthenogenetic . P o la r  nuclei still fuse.

In tern a l th ree-nucleus fusions com m on: M any A lchem illa  vulgaris-a p o 
m icts ( M u r b e c k  1901).

VII. Eggcell and  cen tra l nucleus divide au tonom ously . No th ree-nucleus
fusions: H ieracium  p ilosellaA ype  of ap o sp o ry  ( R o s e n b e r g  1908).

VIII. - VI but polar nuclei do not fuse and embryo form ation is extrem ely  
early: A lchem illa  alpina  (Murbeck 1901).

This scheme, as well its the following ones, does not claim  to lie 
complete or even correct in till details. Especially the embryology 
of pseudogam y in Poa pratensis and Alchemilla arvensis needs a care
ful study. The gradual increase in autonom ous and obligate apom ixis 
is however obvious.

In the case of d i p 1 o s p o r y the transitions between sexuality 
and autonom ous apomixis are rare, Poa alpina not know n for certain 
as pseudogamous. The following series exists:
A. A in the case of apospory . F o r instance Artem isia  n itida  and  Ochna serrulata

( C h i a r u g i  1926, C h i a r u g i  a n d  F r a n c i n i  1930).

B. Induced  apom ixis =  pseudogam y.
I. P o llin a tio n  probab le . F ertiliza tio n  of the un red u ced  eggcell can  occur. 

S tim ulation  of the  eggcell? F ertiliza tio n  or s tim u la tio n  of the cen tra l 
nucleus? Poa alpina  ( M ü NTZING  1940).

II. F ertiliza tio n  o f the c en tra l nucleus necessary . S tim ula tion  of the  eggcell? 
Ze phi] rant lies texana  ( P a c e  1913).

C. A utonom ous apom ixis.
III. Most of the d ip losporous species belong here. P o la r  nuclei m ay  fuse  o r 

not. M eiosis w ith subsequent chrom osom e red u ctio n  m ay  occur. T he 
n a tu re  of the first m eiotic  div ision  or its com pensa tion  serves as d iv ision  
princip le ( G u s t a f s s o n , 1935, 1938, 1939).

In the case of n u c e l l a r  e m h r y o n y  the sam e transitions 
exist as w ith regard to apospory. Pseudogam y does not im ply a fe rtiliza
tion act iu the same sense however. Very striking is the necessity 
in several genera of a norm al egg fertilization, previous to the form a-
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lion or in itiation of nucellar embryos. Here the pollen-tubes do not 
contain the stim ulative substances necessary but these are a t first 
form ed in the fertilized egg (or owing to the fertilization in the em bryo- 
sac or nucellus). O ther genera behave differently, the single stim ula
tion by the pollen-tube being fru it and seed developm ent w ithout tlie 
initiation of em bryo form ation, this existing already  in the unpollinated 
flowers. The substances w orking here are probably sim ilar in effect 
and  constitution to those causing natu ra l and experim ental partheno- 
carpy  (growth horm ones, auxins +  hetero-auxins). in  m ost cases of 
nucellar pseudogam y the em bryos arise close to the eggcell, an  intense 
growth force acting on integum ent or nucellar cells.
A. =  A in the case of apospory and diplospory. The nucellar em bryony only a

t e n d e n c y :  Potentillci geoides  ( P o f o f f  1 9 3 5 ) .

B. Induced nucellar em bryony — pseudogam y.
I. The form ation of nucellar em bryos dependent on the fertilization of the 

eggcell and the division of the fertilized egg: Citrus aurantium  ( S t r a s - 

BURGER 1878).
11. Nucellar em bryony dependent on fertilization or pollen-tube stim ulation.

Almost sim ilar to I: Funkia ovata, Opuntia vulgaris, Euphorbia dulcis
( S t r a s b u r g e r  1878, G a n o n g  1898, H e g e l m a i e r  1903, C a r a n o  1925, 1926).

III. Autonom ous nucellar em bryony but stim ulation to seed and fruit form a
tion by the pollen-tube: Nothoscordum  fragrans  ( S t r a s b u r g e r  1878).

C. Autonom ous nucellar em bryony.
IV. Pollen-tubes not necessary but increasing the tendency of apom ictic embryo 

form ation (?). Ripe em bryosacs are not produced: Nigritella nigra ( A f z e - 

l i u s  1928, 1932).
V. No pollen-tubes or fertilization necessary but nucellar em bryony stim u

lated by the degeneration of aposporous em bryosacs (?): Oclma serrulata  
( C h i a r u g i  and F r a n c i n i  1 9 3 0 ) .

VI. No pollen-tubes or fertilization necessary. Autonom ous embryo, seed and 
fruit form ation: Caelobogyne ilicifolia, Xanthophyllum  Bungei, Sarcococca  
pruniformis  ( S t r a s b u r g e r  1878, L o n g o  1908, W i g e r  1930).

The occurrence of m any transitions in apospory and nucellar 
em bryony does not necessarily im ply that the most extrem e cases of 
apom ixis have arisen via the less extrem e cases. In  m any genera the 
apom ictic propagation m ethod in question m ay have arisen all at once, 
its natu re  being dependent on the genotypical basis of the species or 
genus. In  other genera, as for instance AI ehe m il la, m ost probably  the 
d ifferent transitions reflect the phylogenetic alterations of the species 
groups.

F inally  il ought to be pointed out that investigations on the physio
logy or chem istry of eggcell development m ust also take the different
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capacity in pseudogam ous organism s of m itosis in eggcells and central 
nuclei into account. Future work will presum ably reveal great hor
mone differences w ithin the embryosac.

Summary.

The w rite rs  have exam ined  the em bryolog ical basis of p seudogam y in som e 
bio types of P otentilla . In P. collina  C— B parth en o g en esis is au tonom ous, i. e. 
em bryos a re  fo rm ed  w ith o u t the  stim ulation  of po llen  or po llen-tubes. E nd o sp erm  
can n o t develop, how ever, w ith o u t po llination . In  P. collina  C— G an d  P. argen
tea  A— H the en d o sp erm  co n ta in s  m ore th an  tw ice the som atic  n u m b er (approxi- 

2n\
m ately  2n +  2n +  - - . A fertilization  of the cen tra l nucleus is necessa ry  to in itia te

end o sp erm  division. A ctually  the fusion  of th ree  nuclei in the p o la r  nucleus reg ion  
was observed. T he ap p lica tio n  of he te ro -au x in s in d ifferen t con cen tra tio n s fa iled  
to p roduce  seeds. If these  d a ta  can lie generalized , pseudogam y of P otentilla  co n 
sists of one p rocess of apom ix is and one process of fe rtilization .

The fixed m ate ria l of P. collina  C— G an d  P. argentea  A— H, as well as the 
living p lan t m ate ria l, w as p laced  at o u r d isposa l b y  P ro fe sso r Dr. A. Mü n t z i n g , 
L und, Sw eden. W e are  indeb ted  to him  fo r valuab le  help  and criticism . The folli- 
culin, tes to s te ro n  and  a n eu rin , used in these experim ents, w ere k in d ly  supp lied  
by the R ockefeller F o u n d a tio n , Paris.
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On the m orphology of Agropyron junceum (L.) PB., 
A. repens (L.) PB. and their spontaneous hybrids.

By G. ÖSTERGREN.

I list i t ii lc of Genetics, Lund. Sweden.

The purpose of this paper is to give some notes on the morphology 
of tlie material cytologically studied by me in another paper (Ö s t e r - 

g r e n  1940). The chromosome numbers of the two species are: Agro- 
pyron junceum  (L.) P. B. 2n =  28, and A. re pens (L.) P. B. 2n =  42. 
Seven of their hybrids were found to have 2n =  35, as expected from 
the chromosome numbers of the parents. One hybrid  was found to 
have 2n =  49. This hybrid  is supposed to contain two gametic chro
mosome sets from  .4. junceum  and  one from A. repens (14 +  14 +  21). 
Origin discussed in the cytological paper. The hybrid  with 35 chro
mosomes is pentaploid, the one with 49 chromosomes heptaploid.

Id ent i f i ca t ion  o f  the  m at er ia l .

The material was identified with the aid of the descriptions given 
hy H o l m b e r g  1926. That the plants considered by me to be hybrids, 
really are so is evident from their extremely high sterility ( Ö s t e r g r e n  

I. c.), the fact that they contain odd numbers of chromosome sets, 
their meiotic irregularities ( Ö s t e r g r e n  1. c.), and their morphology’s 
being in most characters intermediate between the supposed parents. 
There are two types of Agropyron  hybrids in Sweden which are ra ther 
similar to each other, .4. junceum  (L.) P. B.X.4. repens (L.) P. B. and 
.4. junceum  (L.) P. B.X-4. litorale ( H o s t )  H u m .  .4. junceum'Klitorale, 
too, has tin“ chromosome num ber 2n =  35 ( S i m o n e t  1935). In order 
to determine if the hybrids studied here could belong to .4. ju n ceu m X 
litorale, they were compared also with the more extensive description 
of this hybrid given by V e s t e r g r e n  1925. If the characters given 
there are reliable, it is ra ther certain that the individuals studied here 
cannot belong to .4. junceumXlitorciIe. The leaves of .4. ju n ceu m ' <
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Figs. 1— 4. Spikes. —  Fig. 1, A gropyron  junceum;  Fig. 2, A. junceum  X repens  
(2n =  49); Fig. 3, A. ju n ce u m  X  repens  (2n =  35); Fig. 4, .4. repens.
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litorale have larger nerves than  
those  o f  A. junceumX.repens. A c
co rd in g  to VESTERGREN (1. C. |). 
270-—271) there are about 15 in

ceum'X.repens. This last num ber and A. re pens.

ist hest in agreement with my
material. V e st e r g r e n  also describes the types of hairs present on 
the leaves of these hybrids, and I have the impression that the de
scription of the conditions in A. ju n ceu m X rep en s  agrees with my m a
terial. I have thus observed in my material (the heptaploid hybrid 
too) those long hairs which often occur on the nerves of A. repens and 
j i tnceiimXrepens.  It seems to me that they are more common on the 
lower leaves of a straw than on the upper ones. My hybrids do not 
have such bristles on the free border of the vagina as are often present 
in A. junceum'X.litorrde (Ve s t e r g r e n  1. c. p. 271). The essential ch a
racter of A. junceum'X.litorale, however, is the form of the upper end 
of the lemma (Ve s t e r g r e n  1. c. pp. 271 —272). It is blunt but emargi
nate on either side of the central nerve which protrudes very slightly 
or not at all beyond the lateral lobes. There is no tendency in this 
way in my hybrids (fig. 5).

A. junceu.m'Klitorale is, as far as 1 can see, the only hybrid with 
which a confusion might be considered probable. It is true that 
foreign Agropyron  species may occur occasionally in Sweden, these 
might form hybrids, and such hybrids might occur in my material. 
Thus H o l m b e r g  ( 1. c. pp. 275— 27b) mentions A .  intermedium  ( H o s t )  
P. B. and A. elongcitum ( H o s t )  P. B. I have, however, seen no cha rac
t e r s  in my hybrids that require another origin than that suggested.

My hybrids are, then, hybrids between sections Juncea  and Repen
tia in the system of P r a t  1932 (pp. 230—246). The hybrid A .  jun- 
ce iimXlitorale  studied by S im o n e t  (1935) is a hybrid between sections 
Juncea  and Intermedia, as it is stated by P r a t  that A .  litorrde belongs 
to section Intermedia  (I. c. p. 217 and 230 -246). According to S im o n e t  
1934 the hybrid studied by him then, A. junceum  (L.) P. B.XA. litto- 
reum  (Sen.) R ouy, is also a hybrid  between Juncea and Intermedia  
(I. c. p. 805). H o l m b e r g  and V e s t e r g r e n  say that there are both 
bearded and  beardless individuals belonging to A .  litorrde (H o s t )  1)um. 
S i m o n e t  (1934) considers A. litorrde (H o s t )  I)um. a beardless species 
and A. littoreum  (Sen.) R o u y  a bearded one. Perhaps then the plants
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considered by S i m o n e t  as A. littoreiim  are identical w ith the bearded 
individuals of .4. litorale  in the sense of H o l m b e r g  and V e s t e r g r e n . 

According to H o l m b e r g  T rit icum  li t toreum  Sen. is synonym ous with 
Trit icum  a cu tu m  1). G., but according to S i m o n e t  il is one of the parents 
of A. a cu tu m  (D. C.) R o e h m  et S. The tw o authors are unanim ous 
in considering A. a c u tu m  a hybrid, but have different opinions as to 
its parents. 1 do not think it necessary, however, to discuss these 
questions in more detail in Ibis paper. It seem s rather probable to me 
that neither S i m o n e t 's hybrid A. ju n c e u m X l i to r a le  nor bis j u n c e u m X  
l i ttoreum  are synonym ous with m y hybrids between A. junceum  and 
repens. It seem s to me that A. j u n c e u m X r e p e n s  has not been studied 
cytologically before.

Morphology.

In their general appearance m y pentaploid hybrids seem more 
sim ilar to A. repens  than to A. ju n ceu m .  The heptaploid hybrid is 
more sim ilar to A. ju n c e u m  than are the pentaploid hybrids.

.4. repens  seem s in general to be taller than A. ju n ceu m .  The 
hybrids are rather variable in height. Some pentaploid individuals 
are more procum bent in  their mode of growth than the m ost pro
cumbent individuals of the parents ever seen by me. A. re pens,  h o w 
ever, is a very variable species, and there m ay perhaps be individuals 
of this species w ith a sim ilar mode of growth, although I have not 
seen them. It is not im possible, however, that such a hybrid might 
be able to transgress its parents in  som e characters. Thus, J o h n s o n  

(1938) has observed »transgressive expression» o f som e characters in  

bV hvbrids between T ri t icu m  and A gropyron  (1. c. pp. 432— 435). The 
heptaploid hybrid is taller than the pentaploid ones, and taller also  
than som e individuals of A. repens.  In this respect, then, the hepta
ploid hybrid does not resem ble A. ju n c e u m  m ore than the others do, 
but rather the contrary. No m easurem ents of plant height were made.

In the figures of the cross sections of the leaves (fig. (5- 11) il 
can be seen that the leaves of A. ju n c e u m  are thicker than those of 
A. repens,  and that those of the hybrids are interm ediate, the hepta
ploid type being m ost sim ilar to A. ju n ceu m .  The differences are due 
ch iefly  to the different heights of the nerves. I have the im pression  
that such differences between the types studied are the rule, although  
no m easurem ents were undertaken. (These differences can be seen  
even on the living plants, growing in the field; no sections are necessary  
for that purpose.)
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Figs. 6— 11. Cross sections of leaves. -  Figs. (5 7, Agropyron repens;  Figs 8 - 9
1. j u n c e u m X  repens  (2n =  35); Fig. 10, A. junceum X  repens (2n 49);

Fig. 11, A. junceum.  —  X  88.

These figures also show that the underside of Ihe leaves of A . j u n 

c e u m  has a subepiderm al layer of m echanical tissue. In A . r e p e n s  

there is m echanical tissue under the epiderm is only at [he nerves. The 
pentaploid hybrids agree in this respect with A . r e p e n s .  The hepta- 
ploid hybrid, however, has a slight tendency to the form ation of m echa
nical tissue also between the nerves, small islands of m echanical cells 
occasionally being found there. As this subepiderm al layer of m echa
nical tissue is characteristic of A . j u n c e u m  ( D u v a l - J o u v e  1869, P r a t  

1932, and  others), this tendency in Ihe heptaploid hybrid is in my 
opinion strong evidence of its close relation to this species. (It seems 
probable, however, th a t the am ount of m echanical tissue m ay vary, 
e. g. under Ihe influence of environm ental factors, and  that the d if
ference between the pentaploid and  the heptaploid hybrids in this 
respect cannot be considered certain  from  a small num ber of observa
tions.) Leaf anatom y was studied in T r i t i c u m — A g r o p y r o n  hybrids bv 
J o h n s o n  1938 (pp. 4 2 8 -4 3 0 ) . The value of the cross section of the 
leaf m  recognizing grass hybrids was pointed out bv K n o l l  1929
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T able  III. Length of sp ik e le ts .

M a t e r i a 1 ni m M Ao ni ii

7 9 11 13 15 17 19 2 1 23 25 217

A. j u n c e u m  ...................................... 5 1 9 1 2 1  5 1 23,04 ±  0,22 [50

A. repens  .................................1 a 14 31 ! 10 2 10,00 ±  0,18 57

2 in d ............................................ b 2 ! 5 19 7 13,88 ±  0,26 33

A. j u n c e u m  X  repens  2n =  49 2 4 15 19 13 2 21,56 ±  0,29 55

A. j u n c e u m  X  repens  2n  == 35 4 12 13 7 1 17,41 ± 0 , 3 1  37

The leaves of .4. junceum  lack auricles, and  those of A. repens 
have them  (at least in  m y m aterial). My hybrids have auricles.

M easurements of the spike length of m y m ateria l show that the 
hybrids have longer spikes th an  either paren t species (table I). A ccord
ing to H o l m b e r g  (1. c. p. 278) this is usually  the case. The related 
hybrid  studied by S i m o n e t  1934 has according to h im  spikes of a 
length interm ediate between its parents (1. c. p. 804). The longer spikes 
of my hybrids m ight perhaps be due to hyb rid  vigour, but m ay be 
explained also in o ther ways. It m ay be due to the fact that all c h a 
racters in a hybrid are  not exactly in term ediate between the parents; 
the hybrid  m ay in one character be m ore sim ilar to one of the parents, 
and  in another m ore sim ilar to the other. The axis of the spike has 
in A. junceum  a small num ber of long internodes, and  in A. repens 
a great num ber of short internodes. If we assum e th a t the hybrids 
resem ble A. junceum  m ore in the length of the internodes, and  .4. re
pens more in their num ber, the relation found can be understood.

The num ber of spikelets per spike is greatest in A. repens, and  
sm allest in A. junceum.  The two types of hybrids are interm ediate, 
the pentaploid type being m ore sim ilar to A. repens, an d  the heptaploid 
one more sim ilar to A. junceum  (table II). The length of the spikelets 
is also interm ediate, and  in this case, too, the heptaploid  hybrid  is 
m ore sim ilar to A. junceum  (table III).

The m easurem ents given in these tables (I, II, and  III) have in the 
case of .4. junceum  been m ade on m any individuals, which do not 
show any pronounced m orphological differences. In  the case of the 
heptaploid hybrid  they were m ade on a clone. The m easurem ents on 
the pentaploid hybrid were m ade on 4 individuals w hich show some
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differences. In A. repens one or two (if two, both are given in llie 
tables) individuals were m easured. In  my opinion the individuals 
m easured are typical (the heptaploid h y b rid  cannot be judged in this 
respect as only one clone is know n), an d  I feel inclined to consider 
the m easurem ents as illustrating  characteristic differences.

The glumes and the lem m as are m uch  broader in A. junceum  than 
in A. repens, and the hybrids are interm ediate, the heptaploid one 
being in this respect m uch m ore sim ilar to A. junceum  (figs. 1—4). 
This relation is quite evident, although no m easurem ents were made.

The hybrids in m y m aterial are beardless, although .1. repens is 
often m ore or less bearded. It seems probable that beards are ±  reces
sive (in the hybrid  of S i m o n e t  1934 they were recessive).

The axis of the spike is m uch m ore fragile in A. junceum  than  in 
A. repens. I have the im pression th a t the hybrids are interm ediate, 
and th a t the fragility  is m ore pronounced in the heptaploid one.

W hen the spikes are fully developed (during flowering and  after) 
they are hanging in .4. junceum  but uprigh t in A. repens. The hybrids 
have a slight tendency to hang and are thus interm ediate. The hep ta
ploid hybrid  seems to have a stronger tendency than  the others.

According to V e s t e r g r e n  the an thers do not come out o f  the 
flowers during flowering in such hybrids. R a u n k i a e r , however, has 
seen them  come out, and  so have 1.

The two species are not so closely related that the correlation 
usually found between chrom osom e num ber and  m orphology holds in 
a com parison between them. Thus the tetraploid species, A. junceum,  
has a th icker stem, th icker leaves, and  bigger floral parts (spikelets) 
than the hexaploid repens. A. repens, however, is taller than  ju n 
ceum. Pollen and  stom ata were m easured, and in most of the cases 
studied cell size was found to be larger in ttie tetraploid  species. (For 
details on the correlation between m orphology and chrom osom e n u m 
ber in closely related types, see M ü n t z i n g  1936.)

D iscussion.

The assum ption that the lie, ' , ' ! 1 hybrid  contains two gam etic 
chrom osom e sets of A. junceum  and only one of repens is in agree
ment w ith the fact that this hybrid is in m any respects m ore sim ilar lo 
A. junceum  than  are tlie others. It is evident that the m orphology of 
an individual m ust lie affected not only by the kind of genetic factors 
present in it, but also by the num ber of times the different factors are

8231
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repeated. This is show n also by the well-known existence of m orpho
logical differences between the aneuploid types of a species and the 
corresponding norm al type.

If the heptaploid hybrid  in a certain  character is m ore sim ilar to 
junceum  th an  are the pentaploid hybrids, it is probable th a t the d if
ference between the two species in this character is caused by d ifferen
ces in chrom atin  quality. If it had  been caused by the difference in 
chrom osom e num ber, we m ight have expected the heptaploid hybrid 
to be m ore sim ilar to repens in this character. As the heptaploid hybrid  
in p lan t height is m ore sim ilar to repens, it m ight be suggested that in 
this charac ter the difference between the two species is caused chiefly 
by their chrom osom e num bers. (It is evident, however, that a single 
heptap lo id  clone can give no idea of the variation which m ay exist 
w ith in  hybrids of that kind, and  that no certain  conclusions can be 
m ade from  so small a m aterial.)

The discovery that the hybrid  between A. junceum  and  A. repens 
consists of two caryologically different types contributes to the explana
tion of the variation for w hich this hybrid  is well-known. It is known 
that some of the hybrids are m ore sim ilar to one of the parents, and 
som e of them  m ore sim ilar to the other. H o l m b e r g  1926 (p. 278) 
thus m entions the form s sub junceum  and laxum. F o c k e  1881 
suggests th a t such types m ay have arisen through back-crosses to the 
parents (1. c. p. 411). As is suggested in my cytological paper, the 
heptap lo id  hybrid  m ay have arisen in this way, bu t also in another 
way. If the egg-cells functioning in a back-cross were not unreduced, 
we m ight expect an  occurrence of aneuploids. No certain aneuploids 
were found, however, in my ra th er sm all m aterial. Evidence in favour 
of the occurrence of back-crosses is the fact that R a u n k i a e r  1927 
(p. 346) th inks he has found a triple hybrid  A. junceum X lito ra leX [ 
repens. Another cause of the variation in junceum X repens  is the 
variation of its parents, especially of A. repens, as junceum  is a ra ther 
un iform  species. (This cause of the variation is pointed out also by 
V e s t e r g r e n  1. c. p. 284. R a u n k i a e r , too, has found A. junceum  
to be a uniform  species 1. c. p. 338.) As the variation is caused by m ore 
than  one thing, we probably  cannot sim ply identify my heptaploid hybrid  
w ith the form  subjunceum,  especially as this form  is said to be a 1 o w 
type, whilst my heptaploid is t a l l e r  than  the com m on hybrids. 
Another cause why the hybrid  between junceum  and repens has been 
considered so variable is probably wrong determ inations. In h erb a
rium  m aterial V e s t e r g r e n  thus found am ong A. junceum X repens  the
10 B o ta n isk a  N o tiser  1940.
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hybrids A. junc eu m'X l i tora le ,  and  .4. l i t o r a l e X r e p e n s ,  and the sp ecies  
,4. elonga tum,  .4. in te r m ed i u m ,  and .4. l i torale.

D a r l i n g t o n  1937 (p. 234) h as p laced  .4. a cu tu m  am on g  the sp e 
cies of k n ow n  origin , con sid er in g  it to be sy n o n y m o u s w ith  A. jun-  
ce u m X H t t o r e u m ,  as suggested  b y  S i m o n e t  1934. In the op in ion  o f  
som e other authors, e. g. H o l m b e r g  1926, Tr i t i cum  a cu tu m  is sy n o 
n ym ous w ith  A. junceum'Xrej )ens .  In m y  op in ion  it is quite im 
possible to con sid er .4. a cu tu m  a s p e c i e s .  It has, it is true, a p ro 
nounced vegetative prop agation , but that can n ot m ak e a sp ecies o f it. 
It has scarcely  m ore right to su ch  a p osition  th an  an y  sterile F j-h yb rid . 
The fact that A. a c u tu m  som e tim e, lon g  ago, h app en ed  to be described  
as a species lias no in flu en ce  on  that m atter.

Sum m ary.

The a u th o r  has found  .4. j u n ceu m  X  repens  to consist  of two types with d if 
ferent ch rom osom e num bers .  One is considered to con ta in  one gametic  c h ro m o 
some set f rom  each paren t ,  the other, two gametic sets f rom  j u n ceu m  and  one 
f rom  repens.  The identity of the  m ateria l  is discussed, and  it is considered  ra th e r  
certain tha t  the hybr ids  really  are  ju n ceu m  X  repens. The m orphology  of the two 
hybrid  types is described, and  in m ost charac te rs  found  to be in agreement with 
Ihe assum ptions m ade  as to their  constitution, the one supposed to contain m ore  
of junceum  being m ore  s imilar  to that species. The discovery of two caryological 
types in A. ju n ceu m  X repens  con tr ibu tes  to some extent to the explanation  of the 
varia tion  of this  hybrid.
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Artemisia borealis Pall. var. bottn ica (Kindb.) 
Lindb. fil.

Dess systematiska ställning och förekomst i Fennoskandia.

A v  S t e l l a n  E r l a n d s s o n .

I Upsala botaniska bytesförenings katalog våren 1873 upptages en 
för vetenskapen ny Artem isia-art, A. bottnica  L u n d s t r ö m ,  m scr. O ri
ginallokalen var belägen vid Pile älvs utlopp i B ottniska viken, och 
upp täckaren  var fram lidne prof. A. N. L u n d s t r ö m .

Som art blev A. bottnica  icke långvarig. Redan sam m a år kallar 
K i n d b e r g  (1873, p. 48) den för A. cam pestris *bottnica. Till skillnad 
från  huvudarten  skulle denna varietet hava »holkar dubbelt större, 
jäm te bladen silkesludna» ( K in d b e r g  1. c,.). Även H a r t m a n  (1879) 
för den som varietet under A. campestris. Som m otivering till denna 
placering fram håller H a r t m a n ,  att han  endast sett pressade exemplar, 
och på dem kan han  icke avgöra, om A. bottnica  ä r att betrak ta  som 
egen a r t eller blott en form, som från  huvudarten  avviker beträffande 
hårighet, korgarnas storlek m. m. Enligt H a r t m a n  (1879, p. 7) skiljer 
sig var. bottnica  från  huvudarten  genom »blomkorg, dubb. större än 
hos hufvudform en, med starkare håriga holkfj. Var. liksom hufvudf. 
med m er och m indre håriga stjelkar och blad.»

I våra floror har den, allt sedan K i n d b e r g  och H a r t m a n  placerade 
A. bottnica  som varietet under A. campestris, få tt behålla denna plats. 
E ndast hos N e u m a n  (1901, p. 21) finnes en an tydan  till en annan  
placeringsm öjlighet. N e u m a n  (1. c.) skriver, att var. bottnica »bildar 
övergång mellan A. campestris och den sibiriska A. borealis P a l l a s ,  

till vilken den även kan  föras.» Tidigare hade dock N e u m a n  (1882, 
p. 178) u tta la t den förm odan, att var. bottnica  torde vara identisk med 
den i Skåne förekom m ande A. campestris ß sericea f. adscendens. Han 
tillägger dessutom  ( N e u m a n , 1. c.) »den bör liksom f. prostrata hänföras 
till ß sericea såsom en av dess former».

Senare liar dr. II. L i n d b e r g ,  Helsingfors, tagit upp frågan  om var. 
bottnicas system atiska ställning. I ett brev till H. H j e l t  h a r han med-
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delat, a tt A. b. var. bottnica  bör placeras under den m ångform iga 
A. borealis P a l l . Med anledning av detta m eddelande h ar H j e l t  (1926 ,  
p. 75) fört den till .4. borealis.

1 sam band med an d ra  undersökningar kom  jag in på frågan  om 
var A. b. var. bottnica  rätteligen hörde hem m a. Att enbart på grund 
av dess isolerade u tbredningsom råde vid nordligaste delen av Bottniska 
vikens kust, såväl i Sverige som i F inland, föra den til! A. borealis, 
lå ter sig icke göra, även om dess förekom st sam m anfaller med A. bo
realis’ c irkum polära  utbredning. Då L i n d b e r g  icke offentliggjort de 
undersökningar, på vilka han  grundar sin uppfattn ing, och på vars 
tillförlitlighet jag icke tvivlar, h a r jag icke h aft någon annan  utväg 
än  att själv företaga en u tredning för att förvissa mig om riktigheten 
av placeringen.

Var. bottnica  företer likheter med såväl A. borealis som campestris. 
Då den fö rstnäm nda av dessa först helt nyligen uppdagats inom Fen- 
noskandias florom råde ( R e g e l , 1928 p. 179) låg det ju  nära  till hands 
a tt fö ra den till A. campestris. Genomgång av herbariem aterial av 
A. borealis från  Asien, N ordam erika, Grönland och Alperna visade 
till fullo m ångform igheten hos denna art. Men granskningen ådaga- 
lade också, a tt en typ, som liknade A. b. var. bottnica, finnes på Kamt- 
chatka. Polym orfien visar sig i bladform en, korgarnas storlek, hårig 
het m. m. Den kan  vara genetiskt betingad. Men ståndorten  spelar 
även en stor roll. Detta h a r jag  beträffande A. b. var. bottnica kunnat 
konstatera . Det ä r näm ligen stor skillnad i utseendet på exemplar, 
som vuxit på ren  sandm ark, och sådana, som vuxit bland block och 
strandklapper.

På grund av stora variationer i liabitus h ar jag vid m ina under
sökningar huvudsakligen hållit mig till holkfjällens och blom m ornas 
utseende. F örberedande undersökningar visade näm ligen, att skillna
der förefunnos i korgarna hos A. borealis och campestris, vilket gjorde 
det m öjligt fastställa, till vilken av dessa arte r var. bottnica  borde höra. 
Vid undersökn ingarna h ar jag  använt m aterial av A. borealis, A. b. var. 
nana, A. b. var. bottnica  och A. campestris. H ur resultaten av under
sökningarna av holkfjällens och blom m ornas utseende utfallit fram går 
av teckn ingarna i fig. 1 och 2. Utom dessa teckningar h ar jag y tter
ligare en del, m en på grund  av nuvarande förhållanden h ar jag icke 
k u n n at få  dem publicerade, em edan jag m åst begränsa uppsatsens om 
fång. Jag  h a r därfö r endast medtagit de teckningar, vilka varit abso
lut nödvändiga.

Se vi först på teckningarna i fig. 1, kunna vi genast konstatera



1 4 ( 5 STELLAN ERLANDSSON

/ T

V

C

\

M lj

5 . E r l a n d s s o n  del.

Fig. 1. a invo lucres  (holkfjä ll) ,  l> ray-f lowers (s trå lb lom mor),  c d isk -jlo w ers  
(diskblommor) of 1. A rtem isin  borealis; Greenland occ.: U m anak  (J. L a g e r k r a n z , 

1937); 2. A. borealis; Novaya  Zemlya: Krestovii F jo rd  (B. L v n g e , 1921); 3. A. bo
realis var. bottn ica; Sweden: P i tsund  (S. E r l a n d s s o n , 1934); 4. .1. b. var. bottniea: 
Sweden: San d sk ä r  (S. E r l a n d s s o n , 1934); 3. A. borealis var. nana; Germany: the 
Tyrol,  Grossglockner (H. F r i e d e l , 1936). Involucres 9 X  magn., ray-f lowers and

disk-flowers 13 X magn.
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Fig. 2. a — involucres ,  1> ra y - f lo we r s ,  c - d i s k - f l o w e r s  of Artemis io  campes t r i s .  
1. S w ed en : U psala , K ronåsen  (S. E r l a n d s s o n , 1937); 2. Sw eden: Skövde, V åm b  
(S. E r l a n d s s o n , 1922); 3. S w eden: M alm ö, R ibersborg (S. E r l a n d s s o n , 1937); 
4. B e lg iu m : L iege (O. d e  D i e u d o n n é ). In vo lu cres 9 X  m agn., ra y -flow ers and disk-

flow ers 13 X  m agn.

samstämmigheten i utseende hos holkfjäll, disk- och strålblommor. 
Den enda skillnad, som kan  iakttagas, visar sig i storleksvariationen. 
Analysen av korgarna visar, att såväl A. b. var. bottnica  som A. b. var. 
nanci hör till A. borealis’ formkrets. Beträffande hårigheten hos d isk
blommorna, är den icke konstant. Jag har  nämligen sett exemplar av 
.4. borealis från Grönland och A. borealis var. nana  från  Alperna, som 
sakna hår. Men i regel h a r  diskblommorna hår.

Övergå vi så till fig. 2, kunna  vi även för korgar från  A. campestris 
konstatera den inbördes likformigheten i utseendet hos holkfjäll, disk- 
och strålblommor från  olika individ och från  skilda lokaler. Någon
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så stor inbördes storleksvaria tion  som hos A. borealis coll. h a r  jag icke 
k u n n a t  k o n s ta te ra  hos A. campestris.

Av dessa teckn ingar  f r a m g å r  det m ed all ö n sk v ä rd  tydlighet, att 
L i n d b e r g s  placering  av var. bottnica  un d e r  A. borealis ä r  fu llt  m o ti
verad.

I l i t te ra tu ren  p å t rä f fa  vi en del m er  eller m in d re  sch em a tisk a  teck
n ingar  av ho lk fjä ll  och b lo m m o r hos A. borealis coll. Såväl B o r z a  

(1933, Pl. 11, fig. 18) som  Ga m s  ( H e g i , 1929, fig. 377) h a v a  schem atiska  
teckningar, vilket hl. a. f ra m g å r  därav, a tt  de p å  såväl disk- som  s t rå l 
b lom m or fö rek o m m an d e  tube rk le rna  saknas.  L ikaledes  sak n as  h å r  
på d iskb lom m orna , m en  f rån v a ro  av dessa k a n  icke t i l lm ätas  någon  
större  betydelse, efter vad jag tid igare  p å p e k a t  om  deras  förekom st. 
Hos H a l l  and  Cl e m e n t s  (1923) fö rek o m m a u tm ä r k ta  avb ildn ingar  
av hl. a. disk- och s trå lb lo m m o r hos .4. campestris  pacifica  (PI. 14, 
lig. 8 and  10) och /1. campestris  sp itham aea  (tillhör A. borealis’ f o rm 
krets; PI. 15, fig. 8 a n d  10). Jäm före lse  m ellan  dessa f igu re r  och de 
i 1ig. 1 och 2 visar överensstäm m elsen  m e llan  A. campestr is  pacifica  
och .4. cam pestris  å ena  sidan  och m ellan  A. borealis coll. m ed  A. ca m 
pestris sp itham aea  å den andra .

Hårigheten  hos en del d iskb lom m or h a r  redan  tidigt u p p m ä r k s a m 
mats. Så lunda  a n m ä rk e r  L e d e b o u r  (1844— 46, p. 568— 569) fö re 
kom sten  av h å r  på  b lo m m o rn a  hos två varieteter, m en  h a n  o m ta la r  
icke, om det ä r  hos disk- eller s trå lb lom m orna .  E f te r  m in a  u n d e rsö k 
n ingars resu lta t  m åste  hår ighe ten  i det h ä r  fallet gälla  d iskb lom m orna .
L e d e b ö UR (1. c.) skriver:  A. borealis y W o r m s k j o h l i i -------------»corollis
apice pilosiiisciilis g labrisve» och för o Ledebourii  —  —  —  »corollis 
apice (/labris v. raris pilosiiisculis».

B eträ ffande  b lo m m o rn as  fä rg  lä m n a r  L e d e b o u r  (1844— 46) icke 
någ ra  upp lysn ingar .  Ej heller G a m s  ( H e g i ,  1929) eller H a l l  and 
C l e m e n t s  (1923) angiver n ågon  blom färg . D ärem ot skriver H u l t é n  

(1930, p. 181) om  A. borealis »with m ore  or  less p ink  flowers». H u l t é n  

h a r  dessidom  i etl brev m eddela t mig, att alla exem p la r  av A. borealis, 
som h a n  sett på K am tcha tka ,  h a f t  röda  b lom m or. Hos de flesta her- 
bar ieexem plar  av a rk t isk a  A. borealis, som  jag undersök t ,  h a  b lo m 
m o rn a  varit m er  eller m in d re  rö d b ru n a ,  vilket tyder  på, att de i levande 
tillstånd varit röda. Hos A. b. var. bottnica  ä ro  b lo m m o rn a  gu la— gul
röda. Såväl disk- som s trå lb lo m m o rn as  k ro n f l ik a r  ä ro  i k a n te n  mer 
eller m in d re  g u lb ru n a —b r u n rö d a  till färgen. D essutom  h av a  d isk 
b lom m orna  längsgående rä n d e r  av var ie rande  längd och av sam m a
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fä r g  som  krön t l ika rnas  kan te r .  Disk- och s t rå lb lo m m o rn a  hava på 
u ts id a n  oregelbundet s trödda tuberk ler .

Det h a r  ifrågasatts , om  A. borealis ä r  en egen a r t  eller icke. Detta 
b e ro r  säkerligen  p å  den s to ra  m ångfo rm ighe ten , i det a tt  det f innes 
ty p e r ,  v ilka  till hab i tu s  äro  synnerligen  lika A. campestris, t. ex. A. b. 
var . bottnica.  D enna  po lym orf i  resu lterade  tidigt i u p ps tä l lande  av 
ett f le r ta l  varieteter. S å lunda  u p p tag e r  L e d e b o u r  ( 1 8 4 4 — 4 6)  icke 
m in d re  än  sju av B e s s e r  u ppstä l lda  varieteter, näm ligen  Purshii,  
A d a m sii ,  W o rm sk jo ld i i , Ledebourii,  Pallasii, Mertensii  och Schanginii.  
Därtill  k o m m e r  den av F e r n a l d  (1 9 2 7 ,  p. 9 3 )  beskrivna  var. latisecta  
s a m t  den även  till A. borealis h ö ran d e  A. campestris  spithcimaea  
( H u l t é n , 1 9 3 0 ,  p. 1 8 0 ) .

H a l l  a n d  Cl e m e n t s  (1923) ä r  av den åsikten, a t t  A. borealis hö r  
till .4. campestris.  1 deras  m onogra f i  över N o rdam erikas  Artemisior 
u p p ta g e s  fö ljande  sex u n d e ra r te r :  typica, pacifica, caudata, borealis, 
sp i th a m a ea  och pycnocephala .  De tre fö r s tn ä m n d a  av dessa b ilda en 
g ru p p ,  de tre  senare  en an n an .

Även Ga m s  h a r  i H e g i s  Il lustrierte  F lo ra  von M itte l-E uropa (1 9 2 9 )  

fö r t  A. borealis  till A. campestris.  E n lig t G a m s  uppdelas  den sist
n ä m n d a  i fö ljande  u n d e ra r te r :

A. cam pestr is  subsp. eu-cam pestris  B r i q u e t  et C a v a l l i e r  ( =  subsp.
typ ica  H a l l  a n d  C l e m e n t s ).

A. cam pestr is  subsp. (dpina  (DC. som  varietet, F r i t s c h  som  art) =  
(Oligocarpus a lp inus  J o r d a n  et F o u r r . =  .4. nana  var. parviflora  
G a u d i n ) .

A. cam pestr is  subsp. borealis (Pallas som a r t ;  inkl. A. nana  G a u d i n ).

B eträ f fan d e  A. b. var. bottnica  sä tte r  Ga m s  den u n d e r  subsp. 
(dpina  m e n  f ra m k a s ta r  sam tid ig t  den m öjligheten , att den k a n  vara 
u p p k o m m e n  u r  hyb rid ise r ing  m ellan  subsp. alpina  och borealis.

H i i t o n e n  (1933) h a r  i siu f in ska  f lo ra  accep tera t G a m s  system  och 
sä t te r  A. campestris  L . subsp. (dpina  (DC.) G a m s  var. bottnica  
( L u n d s t r . )  E i n d b .  fil. och icke som hos H j e l t  A. borealis P a l l .  v .  

bottn ica  ( L u n d s t r . )  L i n d b .  fil.
H u l t é n  (1930) b ibehå lle r  A. borealis P a l l , i vid bem ärkelse . Be

t rä f fan d e  A. borealis p å  K a m tc h a tk a  f ra m h å l le r  H u l t é n  (1930, p. 181) 
»Although a certa in  va r ia t ion  in the  dissection of the leaves can  be 
proved, a lm ost  all K a m tc h a tk a  specim ens together fo rm  a fa ir ly  d i 
stinct type  charac ter ized  by n a r ro w  l inear leaf-sections adpressed  silky 
pubescence  a n d  com para tive ly  small heads  w ith  m ore  or less p ink
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flowers. They differ in these respects from the majority of I lie speci
mens from the shore of Ihe Arctic Ocean (which more closely resemble 
Ihe primitive figure given by P a l l a s  loc. cit.), and especially from the 
European, which have broader, often lanceolate leaf-sections (less 
dissected leaves), looser woolly pubescence and much larger heads. II 
seems clear that a pronounced genetical difference exists between these 
two types.» H an  säger dessutom, att då han  icke sett tillräckligt med 
material från  Amerika och Central-Asien, kan han  icke komma till 
k larhet beträffande de olika typerna. De ovan relaterade typerna h ä n 
för han till var. Ledebourii och var. Mertensii på grund av den huvud
sakliga skillnaden i flikigheten hos bladen.

Att A. b. var. bottnica hör (ill A. borealis anser jag nu fastställt. 
F rågan  gäller nu, 0111 var. bottnica ä r  identisk med någon av de hos 
L e d e b o u r  upptagna varieteterna. Beträffande bladform och hårig
het, även på holkfjäll, överensstämmer den närmast med beskrivningen 
för var. Mertensii, men även beträffande var. Schanginii ha r  den likhet, 
särskilt korgarna, som hos denna varietet angives vara mindre än hos 
övriga varieteter. Hos dessa båda varieteter nämnes icke något 0111 

hår på blomkronans spetsar. Det går sålunda icke att helt identifiera 
A. b. var. bottnica med någon av de hos L e d e b o u r  upptagna.

Taga vi i betraktande den relativt långa tidrymd, som förflutit, 
sedan A. b. var. bottnica inkom till Bottniska vikens kust och genom 
landhöjningen nått fram  till sina nuvarande lokaler, är det icke något 
som hindrar, att den nuvarande populationen härs tam m ar från  några 
få genetiskt lika individ. I en tidigare uppsats har  jag visat, att A. b. 
var. bottnica h a r  del somatiska kromosomtalet 2n =  3 6 ,  under det atl 
A. borealis från  Grönland har  2n —18 ( E r l a n d s s o n ,  1939). Detta visar, 
all A. borealis ä r  en polyploid art, och H u l t é n s  (1930, p. 181) gjorda 
påstående om åtminstone två genetiskt skilda typer på Ivamtchatka, an 
ser jag mycket sannolikt. På grund av alt var. bottnica genom sin iso
lering kommil att avvika så mycket från  de i arktiska trakter förekom
mande typerna av .4. borealis, anser jag, del vara bäst, bibehålla den 
som en särskild varietet, lills en fullständig revision av .1. borealis 
föreligger.

H j e l t  ( 1 9 2 6  p. 75)  sätter på förslag av L i n d b e r g  var. bottnica 
under /1. borealis och kallar den A. borealis P a l l . var. bottnica 
( L u n d s t r .) L i n d b . fil. Emellertid tycks L u n d s t r ö m  icke hava publi
cerat någon diagnos, tv H a r t m a n  ( 1 8 7 9  p. 7) skriver A. campestris L. y  

bottnica ( L u n d s t r . in sched.). Jag  har icke lyckats uppdriva någon 
beskrivning gjord av L u n d s t r ö m . K i n d b e r g  ( 1 8 7 3  p. 4 8)  har lämnat
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cn mycket kortfa ttad  diagnos, och eftersom den är den första, ha r  den 
enligt gällande nomenklaturregler prioritet. Varieteten skall sålunda 
heta:

Artem isia borealis P all . var. bott ni ca (Kin ü b .) L in d b . fil. Som  
synonym er få vi följande:
.1. bottnica  L u n d s t r . mscr. (Upsala botaniska bytesförenings katalog våren 1873). 
.1. campestris  L. *bottn ica  L u n d s t r . (K i n d b e r g , 1873).
A. borealis  P a l l . va r .  bottn ica  (Lu n d s t r .) L i n d b . fil. (H j e l t , C o n s p e c tu s  F lo ra e

Fennicae, Vol. VII, p. 75, 1926).
A. campestris  subsp. bottnica  (Ar w i d s s o n , 1931).
A. campestris  L. su b s p .  alpina  (DC.) Gams  v a r .  bottnica  (L u n d s t r .) L i n d b . til.

(H i i t o n e n , Suomen Kasvio, 1933 p. 704).

Till habitus ä r  det icke stor skillnad mellan A. borealis var. bottnica 
och A. campestris. De viktigaste olikheterna finnes i blomställningen.

B l o m k o r g a r  runda, 3,1 —4,2 mm, skaftade och oskaftade i 
ganska tät klase. H o l k f j ä l l  omvänt äggrunda med bred, sönder
trasad, hyalin  kant. F rån  mitten utgå långa hår. B 1 o m  m o r gula— 
svagt gulröda med oregelbundet strödda tuberkler. D i s k b 1 o m- 
m o r bägarlika, med i spetsarna mer eller mindre långa hår. S t r å 1- 
b 1 o m  m o r rörlika, hårlösa.

För närvarande kan  m an u tan  överdrift säga, att det råder verkligt 
virrvarr beträffande systematiken hos A. borealis tack vare den mång- 
formighet, som förekommer. Som exempel på hu r  del för närvarande 
är, kan  jag näm na följande. 1 Riksmusei herbarium  ligga några Arte- 
misior från  Sibirien, vilka av R. P a m p a n i n i  bestämt (1938) till A. cam 
pestris var. robustior K o c h  (1837, p. 368). Denna varietet är av K o c h  

beskriven från  Alperna ocli föres av G a m s  ( H e g i , 1929) till A. cam pestris 
subsp. alpina. Jag h a r  i den m ån det varit möjligt undersökt korgarna 
och därvid funnit, att ett individ från Jenisej, Yologovo (coll. M. B r e n 

n e r , 1876) tillhör A. borealis’ formkrets och icke A. campestris. Enda 
avvikelsen är, att d iskblomm orna äro hårlösa. En grundlig revision 
av A. borealis coll. ä r  mer än önskvärd. En sådan revision bör kom bi
neras med kulturförsök bl. a. för kromosom talsräkning och undersök
ningar över apomixis. Det senare av den anledningen att vi känna  en 
apomiktisk art, nämligen A. nitida från Svdost-Alperna. I sam band med 
revision bör även A. canadensis M i c h , medtagas, då denna ar t  otvivel
aktigt hör till A. borealis (jfr H a l l  and E l e m e n t s , 1923 p. 124).

Beträffande utbredningen av A. borealis var. bottnica i Fennoskan- 
dia är den begränsad till kusten och öarna vid nordligaste delen av
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Skala t SOOOOOO 
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F ig . 3. T he d istr ib u tion  o f A rtem is ia  borea l is  var. bottnicci  and  A. borea lis  (the 
lo ca lity  on  the north  coast o f ihe K ola P en insu la) in F en n oscan d ia .
O =  w ithou t near sp ec ifica tio n  o f  lo ca lity .
— =  the north  lim it o f  .1. cain/jeslr is  in S w ed en  and F in land .

B ottniska viken (lig. 3). Genom att A. b. var. bottnica  blivit överflyttad 
från  .4. cam pestris till .4. borealis få vi förklaring på dess nordliga iso
lerade u tbredning. Den tillhör näm ligen den in tressanta Primula sibi- 
r/ca-gruppen, vars konsti tuen ter invandra t till Bottniska vikens översta 
kustom råden  efter sista istiden ( E r l a n d s s o n , 1939 b ) .  Förekom sten 
av en ,4. cam pestris-typ på ett få tal spontana lokaler långt norr om 
huvudartens nuvarande nordgräns i Fennoskandia är ju u r växtgeo-
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rash

4. The to ta l d istr ib u tion  o f  .4. borealis  P a li . .  collFig.

grafisk synpunkt ganska egendomlig. P å  k artan  f ig. 3 ä r nuvarande 
nordgränsen för .4. campestris i Sverige och F in land  m arkerad med 
en heldragen linje. (Jfr S t e r n e r , 1922. Pl. 5. Map. 3.) A l m q u i s t  

(1929, p. 417) räk n a r A. cam pestris lill ekväxtgrnppen i inskränkt b e
m ärkelse. D enna grupp anser A l m q u i s t  i sin helhet i första hand vara 
beroende av tem peraturförhållandena (1929, p. 419). Skulle A. b. var. 
bottnica  höra lill A. campestris, hade den m öjligen k unnat räknas som 
relikt från  postglaciala värm etiden. Nu n är vi k änna  dess system a
tiska ställning, behöva vi icke tillgripa en sådan m otivering för atl fö r
klara dess isolerade utbredning.

Att A. b. var. bottnicas u tbredning sam m anfaller med den totala
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för *4. borealis fram går av karlan lig. 4. Som jag redan omtalat, är 
A. borealis funnen av REGEL (4928, p. 179) vid Charlowka på Kola
halvöns nordkust. Genom detta fynd och placeringen av var. bottnica  
(ill A. borealis h ar  denna art i sin eirkumpolära utbredning endast en 
lucka från nordkusten av Skandinavien till Öst-Grönland.

Kartan över .4. borealis' eirkumpolära utbredning är sammanställd 
dels efter kartorna hos F e r n a l d  (1925, p. 339) och I I e g i  (1929, p. 670), 
dels från herbarierna i Stockholm, Upsala, Lund och Köpenhamn, samt 
doc. E. H u l t é n s  privata. Dessutom har  medtagits en del säkra li ttera
turuppgifter. På grund av utrymmesbrist medtages endast en lokal- 
förteckning för .4. borealis var. bottnica.

Till doc. E  H u l t é n , Lund, och dr. H. L i n d b e r g , Helsingfors, ber 
jag få framföra mitt hjärtliga tack för älskvärt lämnade upplysningar.

1 nedanstående lokalförteckning förekom ma följande förkortningar 
av olika samlingar:
Universitetets Botaniska Museum, Upsala (U).

» Växtbiologiska Institution, Upsala (V).
» Botaniska Museum, Lund (L).

Botaniska Avdelningen, Naturhistoriska Riksm useum, Stockholm  (R).
Botaniska Trädgården, Göteborg (G).
Universitetets Botaniska Museum, H elsingfors (H).

Artemisia borealis  Pall.
L a p p o n i a m u r m a n i c a. Charlowka (R e g e l , 1928, p. 179).

Artemisia borealis  Pali. var. bottnica (Kindb.) Lindb. fil.
S v e r i g e .  H aparanda skärgård: Torne Furö. 1 9 2 3  C. L i t t m a r k  (R) 

Hanhinkari,  Harro, Sandskär. Tu. A r w i d s s o n  (Rot. Not. 1 9 3 1 ) .  — Seskarö, 
östsidan bland strandklapper. 1 9 3 4  S. E r l a n d s s o n  (R). — Torvikari, bland 
strandblock. Skär SE om Seskarö. 1 9 3 4  S. E r l a n d s s o n  (R). — Pölkky, 
bland block och strandklapper. Skär W  om Seskarö. 1 9 3 4  S. E r l a n d s s o n  

(R). — Malören. V. F. H o l m  (G). — Sandskär v i d  Malören. 1 8 7 3  E .  B u c h t  
(U); 1 9 3 4  S. E r l a n d s s o n . — Neder-Kalix: Bätskärsnäs, blockstrand. 1 9 3 4  
S. E r l a n d s s o n  (R). Råneå: Rörbäck, sandfält vid kusten. 1 9 3 6  S. E r l a n d s 
s o n  (R); 1 9 2 3  K. L i n d e l l  (R). — Luleå skärgård: Småskären. 1 8 7 5  E .  B ä c k 
s t r ö m  ( L ) .  — Piteå: Pite älvs utlopp 1. 9. och 15 .  9. 1871  A. N. L u n d s t r ö m  

(G, R, U, V); 1 8 7 0  E .  L u n d b e r g  (V); D:o 1 8 7 2  (L, R, U), 1 8 7 9  (R); 1 8 7 9  
J. E. A. D e g e r m a n  (L ,  U ,  R). -  Pitsund. 1 8 8 4  ,1. E. A. D e g e r m a n  (R, V); 
1 8 9 3  A. U l a n d e r  (R). 1 9 1 6  M. R u h e n  (L, R); 1 9 1 7  M. E n g s t e d t  (R); 1 9 0 8
och 1 9 1 0  E .  M a r k l u n d  (G, L, R); 1 9 3 2  E. N o r d s t r ö m  (G); 1 9 3 4  S. E r l a n d s 
s o n  (R). — Pitholm, 1 8 8 4  T. 14. B j ö r k b l o m  (L); 1 9 1 3  E .  M a r k l u n d  (R); 
1 9 3 4  E. N o r d s t r ö m  (R); Pitholm, in litore. 1 8 9 8  P. J o h a n s s o n  (R, U). -—
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Piteå skärgård: Rebben. 1917  E. M a r k l u n d  (Sv. Bot. Tidskr.). -— Huvan.  
1 8 7 8  E. L u n d b e r g  (G, L, I I ) .  — Kråkviken (på fastlandet), Degersten, Stor- 
Rebben, Stenskär, Stora Huran, Lilla Huran, Sandskärsgrundet, Inre Bondö-  
kallen. Th. A r w i d s s o n  (Bot. Not. 1931).

F i n l a n d .  Kemi: mäki (backe). 1932 A. H e i k k i n e n  (H). —  Kemi,
Ajossaari. 1895, 1897— 98 K. J. E. E h n b e r g  (G, H, L, R. U); 1895— 96
A. R a n t a n i e m i  (II); 1927 och 1929 M. .1. K o t i l a i n e n  (G, L, R). Kemi;
Ajos, Rivinnokka, hiekkakan tällä (sandfält); 1930 V. R ä s ä n é n  (H). —  Simo:
Montaja, sandfält. 1901 V. W .  W e s t e r l u n d  (II); 1902 H . L i n d b e r g  (H). -  
Liminka s:n, utan närmare angiven lokal. M. B r e n n e r  (Bot. Not. 1879, 
p. 134). —  Pyhäjoki, in litore maritimo. L. J. W i c h m a n n  ( I I j e l t , 1926, p. 75).

Summary.

On the  n o r t h e r n  c o a s t  o f  th e  Gulf  of  B o th n ia ,  a l s o  on  th e  m a i n l a n d  a n d  on  the 
i s lan d s ,  t h e r e  g r o w s  a  f o r m  of  A r te m i s ia , t h e  n a m e  o f  w h ic h  h i t h e r t o  h a s  b e e n  
A r te m is ia  c a m p e s t r i s  L. var .  b o t tn ic a  (LUNDSTR.) L in d b .  fil. T h e  F i n n i s h  b o ta n i s t ,  
11. I ̂ i n d b e r g  h a s  e x p la in e d ,  h o w e v e r ,  t h a t  th i s  v a r i e ty  d o e s  no t  b e lo n g  to  A. c a m 
p e s t r i s  L. but  to  t h e  a r c t i c - c i r c u m p o l a r  spec ies  .1. borea l is  P a l i . .  ( H j e l t ,  1926, p. 75). 
As L i n d b e r g  h a s  n o t  p u b l i s h e d  h is  in v es t ig a t io n ,  I h a v e  b e e n  a b le  to m a k e  a n  
in v e s t ig a t io n  in o r d e r  to  f o r m  m y  o w n  o p in io n  o n  the  t a x o n o m ic a l  p o s i t io n  o f  th i s  
v a r ie ty .

A. b orea l is  is a  v e ry  p o l y m o r p h  spec ies  a n d  th is  fac t  h a s  lead  to  th e  d e s c r i p 
t ion  of  se v e ra l  v a r ie t ie s .  I n t r o d u c t o r y  in v e s t ig a t io n s  s h o w e d  th a t  in v o lu c re s ,  r a y -  
f lo w e rs  a n d  d i s k - f lo w e r s  in the  h e a d s  of  .4. borea l is  P a l l ,  a n d  .4. c a m p e s t r i s  L. 
w e re  v e ry  d i f fe r e n t .  T h e  r e s u l t s  o f  the  in v e s t ig a t io n  w a s  tha t  var .  b o t tn ic a  b e lo n g ed  
to .4. b orea l is  a n d  n o t  to  .4. c a m p e s t r i s  (figs. 1 a n d  2).

Var. b o t tn ic a  w a s  a t  f i rs t  r e g a r d e d  b y  its co l lec to r ,  the la te  p r o f .  A. N. L u n d 
s t r ö m ,  a s  a s e p a r a t e  species,  w h ic h  w a s  n a m e d  A. b o t tn ica .  W e  k n o w  n o w ,  th a t  
it is a v a r i e ty  o f  .4. borealis .  But L u n d s t r ö m  h a s  n o t  d e s c r ib e d  A. b o t tn ica .  T h e  
f irs t  s h o r t  d e s c r ip t i o n  is g iven  b y  K i n d b e r g  (1873, p. 48) a n d  he a ls o  p la sed  it a s  
a v a r ie ty  o f  .4. c a m p e s t r i s .  A c c o rd in g  to  th e  ru le s  o f  n o m e n c l a t u r e  t h e  n a m e  of 
th is  v a r i e ty  is

A r te m i s ia  borea l is  P a l l .  var. b o t tn ica  (K indb.)  L in d b .  fil. Syn.:
.1. b o t tn ic a  L u n d s t r ö m  m s c r .  (U p sa la  b o ta n i s k a  b y te s fö r e n in g s  k a t a lo g  v å r e n  1873). 
.t. c a m p e s t r i s  L. * b o t tn ic a  L u n d s t r .  ( K i n d b e r g ,  1873).
.1. borea l is  P a l l .  v a r .  b o t tn ic a  ( L u n d s t r . )  L in d b .  fil. ( I I j e l t ,  C o n s p e c tu s  F lo r a e

F e rm ic a ,  Vol. VII.  p. 75, 1926).
.4. c a m p e s t r i s  subsp . b o t tn ic a  ( A r w i d s s o n ,  1931).
t. c a m p e s t r i s  L. s u b s p .  a lp ina  (DC.) G am s var .  b o t tn ic a  ( L u n d s t r . )  L ind i i .  fil.

(H i i t o n e n , S u o m e n  K asv io ,  1933, p. 704).
It h as been  im p o ssib le  to  id en tify  th is  variety  w ith  an y  earlier  described . 

U ntil a co m p lete  rev is io n  o f  the p o lym orp h  .4. borea l is  P a l l ,  is m ade, th is variety  
m ay for the presen t be ca lled  A. borea l is  var. bot tn ica .

The d istr ib u tio n  o f .4. borea l is  var. b o t tn ica  in F en n o sca n d ia  is g iven  in fig. 3 
and o f  .4. b orea l is  co ll. in fig. 4. The lu ll d row n line in fig . 3 sh o w s the north  
lim it o f .4. c a m p e s t r i s  in S w eden  and F in land .
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Cyto-Genetic Studies in Rumex.
By ÅSKELL L ö v e .

Institute of Genetics, Lund.

I. Studies on polyploidy and pollen size in Rurnex Acetosella L.

The species R um ex  Acetocella L. is the principal species in the sec
tion Acetosella M e i s n . of the genus R um ex  L .  It is characterized by having 
tlie basal leaves hastate, the inside parts of tlie perigon unenlarged, 
and  scarcely as big as the fruit itself. The p lant is herbaceous and 
the flowers are dioecious ( M u r b e c k  1899; A s c h e r s o n  and  G r a e b n e r  

1908— 1913; S t e f a n s s o n  1924; L i n d m a n  1926). The plant, and  par ti 
cularly the leaves, are fleshy and with an  acid taste. The species 
R u m ex  Acetosella L. has been divided into several forms and  varieties 
according to different characters e. g. as to the form  and colour of the 
fruit, or to the num ber of the basal lobes of the leaves (more than 
two: f. multifidus  (L.) M u r b .; none: f. integrifolius W a l l r . ) .  All the 
narrow-leaved plants with no, two or m any basal lobes have also been 
called either var. tenuifolius  A. &. G. or f. angustifolius K o c h  ( W i t t e  

1906 a, b).

The geographical distribution of the species is not very well known. 
It seems, however, to be distributed all over the northern  hemisphere, 
besides South Africa and  the southern part of South America and 
Australia. If has probably been brought into many of these countries 
from western Europe. Still less is known about the distribution of the 
forms and  varieties, but they seem to be found in most of the countries, 
where the main species grows.

R um ex Acetosella L. has been cytologically examined by R o t h  

(1906), who found the chromosome num ber n = 1 6 ,  and  later among 
others by M e u r m a n  (1925 a, b), who was of the opinion tha t  the chro
mosome num ber was 2n —41 in the male and 2n =  42 in tbe female 
plant. Furtherm ore  Iv i h a r a  (1925, 1927 a, b, 1929) found the chrom o
some num ber to be 2n =  42, both in male and  female individuals.
11 Botaniska Notiser 19;i0.
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Fig. 1. Som atic m etaphase chrom osom es from  a hexaploid root-tipcell in a male 
Rumex Aeetosella  (2n =  42) X  2300. —  Fig. 2. som atic m etaphase chrom osom es 
from a diploid root-tipcell o f a fem ale plant of Rumex Acetosa  (2n =  14) X  2300.

J e n s e n  (1936 b), however, determined the num ber to be n =  22, 2n =  44. 
According to T i s c h l e r  (1926, 1931, 1935, 1938) only numbers as 
2n =  ca 42 have been found in R um ex Acetocella L.

1. Somatic chrom osomes. In the spring and summer of 1939, 
the main species and some of the forms and varieties of Rum ex Aceto- 
sella L. were received from different parts of Sweden and from Iceland. 
They were all planted and cultivated on the fields belonging to the 
Institute of Genetics in Svalöf.

The root-tips were fixed in chrome-acetic-formalin and all p repara
tions were stained according to the gentian-violet method.

The somatic num ber of the chromosomes in the main species was 
found to be 2n =  42, both in male and female plants. The same num ber 
has been determined by Iv ih a r a  (1925, 1927, 1929), and according to 
his studies on the meiotic divisions, the species is hexaploid, with the 
basic num ber x =  7. All the chromosomes are very small, and  at the 
magnification of ca. 2300 times, mostly used, tlie morphological details 
of very few of them can be seen after use of this fixative. It seems 
to me, however, that most of them have a subterminal or submedian 
centromere (D a r l i n g t o n ’s terminology 1937), as O n o  (1930 b, 1932, 
1935), K i h a r a  and Y a m a m o t o  (1931), Y a m a m o t o  (1933b, 1934, 
1935 a, b, 1936, 1938) and SlNO TÖ  (1936, 1937 a, b) have found in 
R um ex Acetosa L. Y a m a m o t o  (1938) and O n o  (1935) used the dif-



CYTO GENETIC STUDIES IN RUMEX 159

Fig. 3. T he h a b itu s  of a n o rm al hexap lo id  m ale p lan t of R u m e x  Acetosella  (2n =  42). 
—- Fig. 4. The h a b itu s  of a te trap lo id  m ale p lan t of the var. tenuifo lius  of R u m e x  
Acetosella  ( 2 n -  28). Fig. 5. A leaf of the no rm al hexap lo id  R u m e x  Acetosella.  
—- Fig. 6. A leaf of the te trap lo id  var. tenuifolius.  — Fig. 7. A m ale flow er o f the 

h exap lo id  species. — Fig. 8. A m ale flow er of the te trap lo id  variety .

ferent positions of the centromere for distinguishing a num ber of dif
ferent karyotypes.

The size of the chromosomes in Rum ex Acetosu L. is more than 
twice of that in Rum ex Acetosella L. Fig. 1 shows the somatic ch ro
mosomes of a norm al male plant of Rum ex Acetosella (2n =  42) and 
Fig. 2, for comparison, the size of the somatic chromosomes of a normal 
female p lant of R um ex Acetosa, both enlarged ca. 2300 times.

2. Comparison b e tw e en  tetraploid and hexaploid plants. The m or
phology of a normal male plant of Rum ex Acetosella L. is d raw n 
in Fig. 3, on a somewhat reduced scale.

Some plants, however, which 1 have received from Uppsala in 
the central part of Sweden, Östersund in the province of Jäm tland  
and Åhus in the province of Scania in South-Sweden, showed a dif
ferent chromosome number. This was 2n =  28, i. e. the tetraploid
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Fig. 9— 10. Som atic m etaphase chrom osom es from  the root-tipcells of the tetra- 
ploid R. Acetosellci var. tenuifolius (2n 28). Fig. 9 from  a male, Fig. 10 from  a

fem ale individual. X  2300.

num ber ( L ö v e  1 9 4 0 ) .  The m orphology of these p lants is indicated 
in Fig. 4 ,  w hich ra th er well shows its habitus. All these p lants belonged 
to var. tenuifolius  A. A G., 1'. multi fidus  (L.) M u r b . or f. integrifolius 
W a l l r . The leaves are m ore narrow  than those of the m ain  species, 
which is best seen by com paring Fig. 5 — w hich shows a leaf of norm al 
Rumex  Acetosella L. (2n =  42) — with Fig. 6, w hich shows a leaf of 
var. tenuifolius A. A G. (2n =  28), both draw n at the same scale. The 
basal lobes are often m ore than two and as narrow  as the leaf itself. 
The plants are prostra te and  often form  a thick carpet. F u rther, it 
seems th a t this type is able to m ultiply vegetatively w ith groundslioots 
more intensively than  the m ain species. The stalks are num erous hut 
prostrate, only raising some centim eters above the ground. The leaves 
are th icker than  those of the m ain  species, having m ore blue-green 
colour and tasting som ew hat acidly.

The chrom osom e num ber of this type was exactly the sam e both 
in the m ale and the female individuals. The size of the chrom osom es 
was about the same as in the norm al hexaploid species. Fig. 9 shows 
a som atic m etaphase plate from  a root-tipcell of the m ale tetraploid 
plant, and  Fig. 10  the sam e of a tetraploid fem ale individual.

The type w ith the chrom osom e num ber 2n =  28 is quite norm al 
sexually. No intersexes have yet been found, neither in this nor in 
the m ain type.

Com paring the tetraploid and hexaploid p lants we find, that the 
m orphological differences are very distinct, as has been previously 
m entioned. The com parison of the details shows the sam e differences 
as often before have been found between diploid and  tetraploid plants 
of same species (M ü n t z i n g  1936).

The tetraploid p lant had  sm aller stom ata th an  the hexaploid
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Table  1. Length o f  s tom ata  in tetraploid and hexaploid  R u m ex  A cetosella  L.
1 unit =  2,5 p.

Length of  s tom ata  in units
n M ±  in Ratio

12 13 14 ; 15 16 1  17 18 19 20 21 22 23

H exaploid  .. 
Tetraploid  .. . 2  3 i

I

I  2
8 1 9

4 1
7 [ 6

1 1 1 1  9 Ii 1 1 
5 1

40
40

18,89 ± 0 , 2 6  118 
16,00 ± 0 , 2 9  100

Difference 2,89 T: 0,39; I) in 7,45.

(Table 1). The difference in length was 2,89 +  0,39 (D/m =  7,45) cal
culated from the measurements of the stomata on the central parts of 
the leaves. The ratio tetraploid : hexaploid was 100 : 118.

The flowers of the tetraploid, and particularly the male flowers 
are  smaller than those of the hexaploid. Fig. 7 shows a male flower 
of the hexaploid type with 2n =  42, and Fig. 8 the same of the tetra
ploid type with 2n =  28 chromosomes, both in the same magnification. 
The fruits too are evidently of a smaller size. Measurements of the 
an thers  showed a distinct difference in length, and the ratio of the 
tetraploid : hexaploid was 100 : 122. The anthers of Rum ex Acetosa L. 
(2n =  14, 15) are considerably larger (ratio tetraploid R um ex Aceto- 
sella : hexaploid R u m ex Acetosella : diploid R um ex Acetosa 100 : 122 : 
178.).

Both types of R um ex Acetosella studied were found to have rather 
good pollen.

3. Sex determ ination and pollen size . The determination of sex 
in R um ex Acetosella L. has been discussed ra ther much since the 
cytological studies on it began again. M e u r m a n  (1925 a, b) said that 
it had tripartite sex-chromosomes, which also K i h a r a  and O n o  

(1923 b) bad found in R um ex Acetosa L. M e u r m a n  supposed that the 
female plants had 4 X-chromosomes (2 X t + 2  X2) and the somatic 
num ber 2n —42, but the male individuals 2 X +Y-chromosomes ( X, + 
+  X2 +  Y) and the somatic chromosome num ber 2n =  41. Shortly after
wards K i h a r a  (1925) declared, that he had found both males and 
females with the somatic num ber 2n =  42 but also one male plant with 
2n =  41. Later on K i h a r a  (1927, 1929) states that R um ex Acetosella L. 
have no visible sex-chromosomes. In 1930 O n o  (1930 a) reports that 
he had found an intersexual plant with 2n =  41; n =  20, 21. J e n s e n  

(1936 a, b) says, that the num ber is n =  22, and that no sex-chromo
somes are distinct in R um ex Acetosella L.
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Table  2. Pollen d iam e te r  in R a m ex  Acetoselia L. and  R a m e x  Acetosa  L.
(Units :  1 =  2,5 |i.).

Units
M ±  m

7 8 0 10 11 n

R. 0101 9 104 150 5 268 9,56
R. Acetosella R. 085 — 14 56 150 22 243 9,37

2n == 42 R. 074 38 156 250 8 452 9,50
R. 067 — 22 115 200 13 350 9,58

Total — 83 431 750 48 1312 9,58 ±  0,02

R. l a 1 41 150 15 207 8,86

R. Acetosella 
2n =  28

R.
R.
R.

5a
14a
17a

4
5 
2

64
17
46

150
150
150

3 
29

4

221
201
202

8,69
9,01
8,77

R. 0110 — 32 150 34 216 9,01

Total 12 200 750 85 1047 8,86 ±  0,03

R. 1 21 150 130 25 326 8,51

R. Acetosa 
2n =  14,15

R.
R.
R.

10
13
16

13
41
16

150
150
150

22
9

37
— —

185
200
203

8,09
7,88
8,14

R. 18 71 150 12 1 — 234 7,83

Total 162 750 210 26 — 1128 8,09 ±  0,02

It is ra th er difficult to settle this question because the chrom o
somes are very small and crowded. I myself have only found the ch ro 
mosome num bers 2n =  42 in the m ain species and 2n=§§28 in the variety. 
But according to the m etaphase plates of the root-tipcells one pair 
of chrom osom es seems to he som ew hat larger than the rest, and this 
m ay he the sex-chromosomes.

In nature the female p lants of Rum ex Acetosella L. are on the 
whole in m ajority  ( O h g a ;  cit. from  S i n o t ö  1929, p. 177). However, 
since the same p lant is able to m ultiply vegetatively over a wide area, 
it is not easy to count the proportions of each sex. The same prepon
derance of females has been found in various other dioecious plants, 
as e. g. in R um ex Acetosa L. ( H o f f m a n n  1885, R o t h  1906, T o r r e n s  

1922, I v i h a r a  and O n o  1923 b, T u r e s s o n  1925), Rum ex thyrsiflorus  
F i n g e r h .  ( R a u n k i a e r  1918), M eland r in in ( S t r a s b u r g e r  1900, S h u l l  

1910, C o r r e n s  1917, 1927), Cannabis salina L. ( W i n g e  1923, S i n o t ö  

1929, R i e d e  1925), Humilius lujmlus L. ( W i n g e  1923, S i n o t ö  1929), 
H um ulus japonicus  S. & Z. ( W i n g e  1923, S i n o t ö  1929) etc.

The reason for this has been very m uch discussed, hut m any w or
kers have supposed that it is due to pollen tube com petition (cf. C o r 

r e n s  1922). Therefore, some investigators (cf. S i n o t ö  1929) have
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suggested that, on account of the different m ass of chrom atin in the 
pollen grains w ith X and Y, m easurem ents of the pollen size might 
give a bim odal curve. SiNOTÖ (1929) m easured 500 pollen grains but 
got as a result an unim odal curve.

1 myself m easured 1312 pollen grains of the mains species (2n =  42) 
and  also got a distinctly unimodal curve (Table 2, diagram 1). The 
measurements of 1047 pollen grains from the var. tenuifolius  A. & G. 
(2n =  28) gave the same result (Table 2, diagram  1). The tetraploid

Diagram 1. P o llen  size in Rum éx  types w ith  14— 15, 28 and  42 ch rom osom es.
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plant had  smaller pollen grains than  the hexaploid, as can be seen in 
the table. The difference was 0,72 +  0,037 (D /m = 19,46). The ratio 
hexaploid : tetraploid was 100 : 92. Even though the chromatin mass 
of R um ex Acetosa  L. seems to be considerably larger than that of 
R um ex Acetosella L., the pollen grains from diploid l 1 ‘s of this 
species (2n= 14 , 15) are smaller than those of the tetraploid R um ex  
Acetosella L. (2n =  28). The difference was 0,77 ±0,037 (D/m =  20,51). 
The ratio was here 100 : 91 (or hexaploid R um ex Acetosella : tetraploid 
Rum ex Acetosella  : diploid Rum ex Acetosa 1 0 0 :9 2  :84). In spite of 
Ibis chromosomes, anthers, stomata, flowers and fruits of R um ex Ace
tosa are in every respect larger than those of R um ex Acetosella.

74
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No unreduced pollen grains have been observed, neither in te tra- 
ploid nor hexaploid plants.

4. G eographical  distribution. In connection w ith his genecologieal 
investigations T u r e s s o n  (1925) discusses R um ex Acetosella L. lie  
has observed two different types, one w ith ra th er broad leaves and erect 
habitus from  gravelly localities in Scania, the other w ith narrow  leaves 
and p rostra te  habite from  calcareous localities on Öland. The la tte r 
type is f. angustifolius K o c h  or var. tenuifolius A. & G., w hich according 
to T u r e s s o n  constitutes an oecotijpus campestris  of the species R u m e x  
Acetosella L.

According to the results described above, this type distinctly d iffers 
from  the m ain  species by another num ber of chromosomes. So far 
crosses between this type and the m ain species have not been u n d e r
taken, but no hybrids have been found in nature. Therefore I do not 
th ink it is correct to call this type an ecotype, following the term inology 
of T u r e s s o n  (1922 a, b).

Judging from  the few observations h itherto  perform ed on the 
distribution of both types in Sweden and Iceland, the hexaploid type 
grows on the whole on gravelly localities on the lowland and  in the 
neighbourhood of cultivated fields. The tetraploid type, however, is 
particu larly  to he found on sandy localities near the coast or in ca l
careous m ountain  regions, and is m ost com m on where plants as e. g. 
Festuca ovina, C al l una vulgaris, Antennaria dioeca, Cetraria islandica 
and Cladonia are to he found.

Thus it seems, th a t the tetraploid type is more hardy  than  the 
hexaploid, a fact w hich also I I a g e r u p  (1933) has found in the diploid 
Vaccinium uliginosum  L .  f. microphglla L g e . from  the arctic regions 
of Greenland and  the northern  arctic continents, where the tetraploid  
Vaccinium uliginosum  L. (f. genuina H e r d .) can not grow.

II. C hrom osom es and pollen size of Rumex Acetosa L.

The investigations on Rumex Acetosa L. from  Sweden and Iceland 
have shown, that the chromosom e num ber is the same in both these 
countries and the same as in the m aterial examined before, or 211=04 5 , 

15 cf. ( K i h a r a  and O n o  1923 a, b, 1925, 1927, S i n o t ö  1924, 1925, 
1928, 1936, 1937 a, b, J a r e t z k y  1928, O n o  and S i i i m o t o m a i  1928, 
O n o  1928, 1930 a, b, 1935, K i h a r a  and Y a m a m o t o  1931, T a k e n a k a  

1931, 1935, 1936, 1937, 1938, Y a m a m o t o  1933 a, 1), 1935 a, 1936, 1937,
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T able 3. T he sex  ratio in R u m ex  A cetosa  L.

F em a les M ales
L ocality

N u m ber u " N um ber °/o

K ällstorp ...................................... 160 69,9 69 30,1
Skäralid  ........................................... 93 73,2 34 26,8
T r o lle h o lm ...................................... 132 75,0 44 25,0

Total ................................................ 385 72,4 147 27,6
Ratio ................................................ 100 38

1938). In my material from  Iceland I have found the karyotypes VI 
and VII and  from  Sweden the karyotypes I, IV, V, and VI, according 
to ( l ie  terminology of Y a m a m o t o  1938. Since my material has  not yet 
been thoroughly examined from this point of view, a more full account 
will b e  given later on.

In a certain Carex species H e i l b o r n  (1939) reported, that material 
from I be Faeroes seems to have larger chromosomes than  the Swedish 
material. Similar conditions seem to occur in R um ex  Acetosa L. m ate
rial from Iceland showing somewhat larger chromosomes th an  plants 
from Sweden.

As mentioned above, female plants of R um ex Acetosa L. are  known 
to preponderate over the males. ( H o f f m a n n  1885, R o t h  190(5, C o r - 

RENS 1922, K i h a r a  and  O n o  1923 b, T u r e s s o n  1925).
Counting this interrelation in some localities in Scania I got the 

ratio 100 female : 38 male individuals (Table 3).
The reason for this preponderance of females has been very much 

discussed. R o t h  (1906) is of the opinion that it is due to apogamy. 
S i n o t o  (1929) does not think, that this is possible, but suggests instead 
of this, that it is due to certation between male and  female determining 
pollen grains. In connection with this, S i n o t o  supposes that, since the 
chromatin  mass of Y 1 +  Y2 is likely to be larger than that of X, the 
mass of the male- and female-determining pollen grains is not the 
same. Because of this, the pollen size might give a b im odal curve, 
and, indeed, after measurements of 605 pollen grains he got a vaguely 
bimodal curve.

I myself measured the size of 1128 pollen grains from five different 
plants of R um ex Acetosa L. with the result given in table 2 and dia
gram 1. The curve is here distinctly unimodal.
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S u m m ary .

R u m ex  A cetoselia  L. an d  R u m e x  Acetosa  L. from  v ario u s localities in Sw eden 
and  Iceland  w ere cy to-genetica lly  exam ined.

1) It w as d em o n s tra ted , th a t the com m on type of R u m e x  Acetosella  L. is 
hexaplo id  w ith  the  som atic  ch ro m o so m e n u m b er 2n =  42, b u t in the var. ten u i- 
fo liu s  A. & G. the te trap lo id  n u m b er 2n -= 28 w as found . T his n u m b er is new  in 
R u m ex  A cetosella  L.

2) A d istinc t d ifference  w as fo u n d  betw een the size o f pollen  grains, flow ers, 
an th e rs , s to m ata , an d  th e  m o rp h o lo g y  of b o th  the  types. T he ra tio  o f sto m ata  
length in te trap lo id  : h exap lo id  w as 1 0 0 :118 , and  of the a n th e r  length  100 :122 .

3) T he size of the  pollen  g ra in s show ed d is tin c tly  un im odal curves in b o th  
types of R u m e x  A cetosella  L. an d  in R u m ex  Acetosa  L.

4) T he h ex ap lo id  R u m e x  Acetosella  L. grow s m ostly  on gravelly  localities,
on fields, a t road -s id es etc., bu t th e  te trap lo id  grow s on sandy  o r calcareous lo ca 
lities an d  in  the  m oun ta ins.

5) The ch rom osom e n u m b er o f R u m ex  A cetosa  L. p roved  to be 2n =  14, 15,

both  in  the  types fro m  Sw eden an d  Iceland, and  som e of the  k a ry o ty p es of
Y a m a m o t o  (1938) w ere found .

6) T he pollen size of R u m e x  Acetosa  L. w as no t so large  as in  the te trap lo id  
R u m ex  A cetosella  L. The ra tio  of pollen  size of hexap lo id  R u m ex  Acetosella  : te tra 
ploid R u m e x  A cetosella  : d ip lo id  R u m ex  Acetosa  w as 100 : 92 : 84. H ow ever, the 
chrom osom es, a n th e rs , s to m ata , flow ers and  fru its  of R u m ex  Acetosa  a re  in every 
respect la rg e r th a n  those of h ex ap lo id  R um ex Acetosella.

A c k n o w le d g e m e n ts . F in a lly  1 wish to acknow ledge m y deep g ra titu d e  to 
P ro fe sso r A r n e  M ü n t z i n g , h ead  of th is  in stitu tio n , and  Miss D o r i s  W a h l e n  for 
th e ir k ind  help and  enco u rag em en t du ring  m y w ork. I also o ffer m y th an k s  to 
Fil. mag. S v e n  K i l a n d e r , Ö ste rsu n d  an d  Mag. scient. I n g o l f u r  D a v i d s s o n , R eyk ja
vik, fo r  va luab le  a ssistan ce  in collecting  the m ateria l.

Lund, Institute of Genetics, January, 1940.
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B o t a n i s k a  N o t i s e r  1940 , L u n d  1940 .

The identity of the genus Acroschizocarpus.

B y  E r i c  H u l t é n .

(Meddelanden från Lunds Botaniska Museum, N:r 48.)

In »Botanikai Közlemények» bd 37 (1940) p. 1 Dr. E. G o m b o c z  

described a new Cruciferous Genus, Acroschizocarpus and in the same 
place a new species .4. Kolianus as the single representative of that 
genus.

The specimens on which this new species was founded were col
lected by Dr. E l i z a b e t h  K o l  of the University of Szeged, at Savage 
River in Mount Me Kinley National Park, Central Alaska. The de
scription was accompanied by a photographic picture of the p lant and 
two draw n figures. These figures show beyond any doubt that the 
plant Dr. G o m b o c z  had at hand, when he described the genus Acro
schizocarpus was Melanidion boreale G r e e n e .  This plant was de
scribed in Ottawa Naturalist 25 (1912) p. 146. The tvpe-specimen was 
collected by the Canadian geologist 1). 1). C a i r n e s  on July 4th, 1911 
north of Bunt Creek at the boundary-line between Yukon and  Alaska 
territories (long. 141 W, lat. 66 18 N) at an  altitude of 2.300 feet.
Next year C a i r n e s  collected the plant again 42 miles north of the first 
locality at long. 141 W  and lat. 67 N (Geol. Surv. Canada, Dept, of 
M ines Summ. Rep. 1912 p. 439). Both specimens are preserved in the 
Ottawa herbarium. W ith the exception of a small specimen in the 
au thor’s herbarium obtained from one of Mr. C a i r n e ’s assistants this 
is all material known of the genus M elanidion until it was found in 
Me Kinley Park  by Dr. K o l  and described as Acroschizocarpus by 
G o m b o c z .  The type-specimen, which is a fruiting branch  without 
basal leaves is figured in tig. 1, together with two of the three specimens 
from the second collection of C a i r n e ' s ,  which are in flower. This 
photograph was kindly sent to me some years ago by Mr. A. E. P o r s i l d .  

keeper of the Ottawa herbarium  and 1 express my best thanks to him 
for sending it. Later 1 myself had an opportunity of examining the 
type-specimen in Ottawa.
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Fig. 1. M elan id in n  b o re a le  G r e e n e .  The ty pespec im en  to the right.

As Ihe name Acroschizocarpus  indicates G o m b o c z  lays much stress 
upon Ihe opening of Ihe laterally compressed pods, which he considered 
to lake place from the apex and not as usual within Ihe family Cruci- 
ferae  from the base. This conception might he based on too small 
material. Several pods in the Ottawa material of the plant open along
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one side, while the opposite suliire is only partly  or not a t all bu rst 
open. It seems to me th a t not too m uch stress should he laid on the 
mode of opening of the pod, as its walls are very thick and  firm  and  
does not alw ays burst along the su tural lines. Pods that do not open 
at all are not ra re  w ithin the family, and  the pod of M elanidion  can 
he said to represent an  interm ediate stage between a dehishent an d  a 
indehishent pod, this being caused by the thickness of the tissues in 
the valves.

G o m b o c z  thought that the petals were white. This is also the 
case w ith the dried fragm ents of the petals found in fru iting  specim ens, 
hut when the p lan t is in flower they are purple.

W ithout doubt Melanidion is a very isolated genus. G r e e n e  says 
that he is unable to nam e any genus to w hich it is closely allied, and  
G o m b o c z  considers it to he closest related to the genus H edinia  from  
Central Asia. Hedinia  has, however, a characteristic, w hich is ra re  
w ithin the family, viz. foliaceous bracts in the racem e. M elanidion  
lacks this characteristic.

To me it seems th a t it should he placed close to Sm elow skia. In 
Sm elow skia ovalis .Jo n e s  the sepals are persistent and  the pods open, 
sometimes seemingly from  the apex, m uch in the sam e way as in 
Melanidion.



B o t a n i s k a  N o t i s e r  1940, L u n d  1940 .

Bidrag till Skånes Flora.

(i. Om floran i Sjöbotrakten.

A v  H . W e i m a r c k .

(M eddelanden från  Lunds Botaniska Museum, N:r 49.)

Som ett led i den pågående inventeringen av Skånes flora under
sökte jag som m aren 1939 floran i ett an tal socknar i det centrala 
Skåne. Då utgångspunkten  för exkursionerna var Sjöbo, har om rådet 
för enkelhetens skull h ä r kallats Sjöbo-om rådet eller Sjöbotrakten. Om 
rådet om fattar B jörka, B lentarp, Everlöv, 1 Istorp, S. Åsum, Sövde och 
södra delen av Öveds socken till landsvägen Sjöbo—Öveds station och 
strandrem san  m ellan Våmbsjön och järnvägen till om kr. 500 m NNV 
denna station. O m rådet h a r en areal av om kr. 210 kvkm.

Det ä r m ed spänning, som m an första gången beger sig ut till det 
om råde, m an valt för som m arens inventering, ty även om åtskilliga 
väx tarter äro bekan ta  från  bestäm da lokaler inom  detta om råde, måste 
det ändå betrak tas som förhållandevis okänt. O känt därför, a tt först 
n ä r  kunskapen  om om rådet och dess flora sam m anförts på en hand, 
kan  den sam m anfattande översikten nås. H ärm ed m enar jag n a tu r
ligtvis ej, alt allt det spridda kunnandet är till ingen nytta. Tvärtom , 
ty om m an vet, a tt en viss art med bestäm da krav förekom m er på en 
bestäm d lokal, så ä r just den lokalen intressant och lockande redan 
från  början. Det ä r främ st i denna mening, som all den gam la littera
turen, d. v. s. de äldre generationernas arbete, h a r en så stor betydelse 
och nödvändig uppgift i det nu pågående fältarbetet. Också när det 
gäller förståelsen av den hastigt eller långsam t skeende förändringen 
i m iljö eller artsam m ansättn ing , utvecklingen i en bestäm d riktning, 
äro dessa äldre uppgifter nödvändiga. Varje bidrag som kan givas till 
vår alltför b ristfälliga kunskap  om denna utveckling, ä r av största 
värde.

Arbetet h a r bedrivits efter sam m a linjer som i Örkened (jmf. 
W e im a r c k  1939). E fter ett antal orienterande exkursioner ha p å  ge- 
neralstabskartan  24 sektioner m arkerats, vilka använts som areal-
12 Botaniska N otiser 1940.
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enheter. Den tidigare använda orienteringsmetoden för bestäm m ande 
av en lokals exakta läge har  delvis övergivits av den orsaken, att då 
nu nya generalstabsblad så småningom utarbetats över landskapet, 
orternas nam n ofta givas en annan  placering. Den förut använda  
metoden att angiva lokalen i förhållande till en viss bokstav i etl orts- 
nam n kan  därför ej användas.

Undersökningarna började tidigt på våren: den första exkursio
nen gjordes den 10 april, vid vilken tidpunkt flera ar te r  hade hunn it  
fram  till blomning. Våren 1939 var ovanligt tidig, vilket bl. a. f r a m 
går därav, att de sista exemplaren av Gcic/ea stenopetala  antecknades 
den andre maj. Den arten är praktiskt taget omöjlig att upptäcka, då 
blomningen är passerad.

Under tiden 10 april— 15 maj företogos, så snart tiden tillät, fö r 
nyade exkursioner inom området. Den 15 m aj flyttade jag m ed 
familjen ut till Sjöbo för att sedan under hela sommaren fram  till den 
27 augusti ägna mig uteslutande åt uppgiften.

Under exkursionerna ha  780 arter kärlväxter antecknats inom o m 
rådet. Åtskilliga av dessa äro specialiserade på ståndorter av säregen 
natur och äro därför anträffade på endast en eller ett fåtal lokaler. 
72 arter ha  antecknats från  alla 2-1 sektionerna och dessutom 165 från  
minst 19 (omkr. 80 °/o) sektioner. Motsvarande siffror för Örkened 
voro 542 anträffade arter, varav 114 från  alla 25 sektionerna och 72 
från 20 (80 °/o) sektioner. De betydande olikheter, som vi här finna 
vid en jämförelse av de båda områdena, sam m anhänger fram för allt 
därmed, att Örkened är  en artfattig och tämligen enhetlig socken, 
medan Sjöbo-området är artrikt och synnerligen heterogent och mosaik- 
artat uppbyggt med hänsyn till markbeskaffenhet, närings- och vallen- 
tillgång.

För den rä tta  förståelsen av detta komplicerade om råde är en kort 
beskrivning av dess topografi, jordarter och historia efter istiden nöd
vändig. (Denna följer i huvudsak M u n t h e , J o h a n s s o n  och Gr ö n - 
w a l l  1920.)

Sjöbo-området utgör den sydöstra hälften av en avlång skål, som 
i väster och söder begränsas av Romeleåsens urberg, i öster och norr 
huvudsakligen av höjder med bergarter från  silur (colonusskiffer) och 
jura. Skålens botten ligger på en höjd över havet av 30 å 40 m, medan 
Romeleåsen reser sig 100, ja med smärre områden omkr. 150 ni högre. 
I öster och norr utgör nivåskillnaden 70 å 80 m. 1 sydost genombrytes 
skålkanten av Fyledalen vid Eriksdal, och i nordväst fortsättes den 
av Kävlingeådalens väldiga stråk.
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Då vid istidens slut isen började avsmälta från  Skåne, skedde 
detta först i de centrala delarna. I söder och sydost lågo ismassorna 
länge kvar, varigenom det i landskapets inre bildade smältvattnet 
hindrades att avrinna åt det hållet. En liknande barriär  kvarlåg i 
Romeleåsens fortsättning norrut åt Eslövshållet och på Söderåsen. 
Vattnet i Sjöboskålen steg därför så länge, tills det slutligen började 
avtappas över den lägsta passpunkten, i trakten av Eslöv. Allteftersom 
isen i nordväst smälte undan, tog sig smältvattnet nya vägar, först 
sannolikt genom Bråån vid ö r to f ta  och sedan genom det nuvarande 
utloppet genom Kävlingeåns dalgång.

Denna utveckling karakteriseras av etappvisa sänkningar av is
sjöns yta med perioder av stagnation däremellan. En sådan stagna
tion m arkeras av Nedre Romeleissjön och senare av Sövdeissjön, som 
hade en höjd över havet av 60 å 80 m. Vid dessa sjöars stränder bil
dades erosionsterrasser, delvis ännu väl synliga, t. ex. på  flera ställen 
mellan Simonstorp och Ågerup i Blentarps socken. Till det noggran
nare fastställandet av dessa linjers förlopp i terrängen, kan  utbred
ningen av vissa växter läm na goda upplysningar. En sådan ledart är 
Teesdalia nudicaulis, vilken uppträder som karak tärsa rt  på sand och 
grus nedom strandlinjerna men helt eller nästan helt saknas därovan. 
I själva strandlinjen, där leran urlakats och sand och grus kvarläm- 
nats, bildar Teesdalia på flera ställen en jäm n och tät bård, lätt att 
observera.

Vid ett senare, lägre stadium i issjöns historia (ungefär 50-meters- 
nivån) avplanades isälvsgrusfälten vid Sjöbo, Sabelbjär väster om 
Sövde och Vallerödsbacken öster om Blentarp till ungefär vattenytans 
nivå. Vid någon äldre stagnation har  den över stora områden ganska 
jäm na  sjöbottnen varit täckt av issjölera, ty platåerna av isälvsgrus, 
vilka bildats av isälvar vid hastig avsmältning, underlagras av ett lager 
sådan lera. Detta förhållande är, som vi senare skola finna, av den 
allra största betydelse för förståelsen av den överraskande goda distri
butionen av mera eutrofa eller kalkgynnade arter.

Sänkningen av vattennivån h a r  sedan framskridit sa långt, att 
endast vissa d jupare depressioner fram träda som sjöar. Dessa äro 
Ellestasjön, Snogeholmssjön, Sövdesjön och Våmbsjön. Flera av dem 
ha genom kanalisering ytterligare sänkts. Flera starrtorvkärr, där 
f. ö. så gott som undantagslöst bränntorv brutits, m arkera  sådana 
sänkor, vilka till en början  varit vattenfyllda småsjöar men så sm å
ningom växt igen och utfyllts.

De två viktigaste åa rna  inom området äro Åsumsän (Tolånga—
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Fig. 3. Snogeholm ssjön vid holm en strax öster om Snogeholm . Nym phaeid-bården  
är bildad uteslutande av Lim nanthem um ; därinnanför ett bälte av Phicigm ites. 
Sjön har sänkts i början av 1930-talet. Alnus har snabbt erövrat den blottlagda 
sjöbottnen, vilket tydligt framgår av bilden såväl på den närliggande holm en (till 

höger) som på den längre hort belägna stranden (till vänster). - 
Foto O s c a r  G e h l i n , 7.  1939.

Åsums— Björkaån) och Klingvallsån. Åsumsån upprinner på södra 
delarna av Linderödsåsen och genomsätter därefter siluriska skiffer- 
områden, innan den når Sjöboskålen. Den har  delvis en betydande 
dalgång, t. ex. öster om S. Åsums kyrka, med ofta väl markerade 
s trandbr inkar högt ovan den nuvarande nivån. Dessa grusiga, ofta 
steniga och väl vatten- och luftdränerade sluttningar översilas i kon
taktzonen mellan underlagrande lerlager och grusskikt av vatten, h ä r 
s tam m ande från  de norr därom  utsträckta skifferhöjderna och ler- 
moränom rådena. Härigenom skapas förutsättningen för den frodiga 
lundvegetation, som är så karakteristisk för dessa stråk. Eken är  det 
dominerande trädslaget. 1 våraspekten f ram träda  särskilt Alchemilla  
pratensis, Corydalis intermedia, Corydalis pumila, Pulmonaria offici
nalis, Ranunculus ficaria och Mola hirta. Något senare täckas om rå
dena av Lam ium  Galeobdolon-Melica n/ii/Vora-samhällen. Inom om-
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Fig. 4. E r i o p h o r u m  la t i fo l ium  på  den översilade sluttningen vid Vitabäck. —  F oto
41. W e i m a r c k , 7. 1939.

rådet endast här anträffade äro Brachypoclium p inna tum , Corydalis 
cava och Geranium palustre. 1 de torrare delarna av det grusiga stråk, 
som m arkerar  den forna isälvens övre rand, uppträder den annars 
sällsynta Peucedanum Oreoselinum  som karaktärsart.

Klingvallsåns källsjö är Ellestasjön. Denna ligger på och gränsar 
intill områden, täckta av issjö- och moränlera. Ellestasjön och de 
nedanför liggande Snogeholms- och Sövdesjöarna ha åtminstone delvis 
av denna orsak eutroft vatten. I synnerhet gäller detta Sövdesjön, som 
ligger inom de näringsfattiga sand- och grustrakterna, så karak teris
tiska för stora delar av Sövde socken. F rån  Ellestasjöns litoral h ä r 
stamma de enda fynden inom området av Ecliinodorus ranunculoides, 
och i Snogeholmssjön har  den från början odlade Lim nan thenm m  
nym phoides  num era spritt sig så, att den övertagit näckrosornas roll.

Klingvallsån får också ett betydande vattentillskott från de östra 
kanterna  av Sjöboskålen. Källorna och översilningsområdena, som 
fram träda  från trakten nordväst om Eriksdals station och förbi Tågra, 
torde till stor del dränera områden, uppbyggda av sibiriska skiffrar.
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Fig. 5. Karups kärr. M yrmalmskärren i Sjöbotrakten ligga alla på sandslätten på 
någon km:s avstånd från Rom eleåsens urbergsområde. —  Foto H .  W e i m a r c k , 5. 1939.

I de fall, då jag varit i tillfälle alt bestämma dessa vattens pH, har detta 
visat sig ligga anm ärkningsvärt högt: flera källor hä r  nådde ett pH 
av 8,2. 1 översilningsområdet vid Vitahäck är t. o. m. kalkstuffsbild-
ning i gång. Områdena, som bevattnas av dessa källvatten, bestå av 
isälvsgrus och sand och ha en frodig, calcifil flora. Vid Vilahäck 
och kärret därnedanför antecknades de enda lokalerna för Juncus  
subnoclulosus och Schoenus ferrugineus. Bland andra, men inom om 
rådet även på andra håll uppträdande arter av sam m a kategori, m är
kas Curex fluua, Kriophorum latifolium, Juncus fuscoater och Petasites 
albus. Särskilt de två förstnämnda arterna, Juncus subnoclulosus och 
Schoenus ferrugineus, få betecknas som i n d i k a t o r e r p å s l å n  d- 
o r I m e d li ö g k a 1 k h a 1 t.

lütt särskilt beaktande förtjäna de här och var inom sand- och 
grusområdena uppträdande ö v e r s i l n i n g s k ä r r e  n. De uppträda 
|iå grusterrassernas sluttningar i k o n t a k t z o n e n  m e l l a n  i s 
ä l v s  g r u s e  n o c h u n d e r 1 a g r a n d e  i s s j ö 1 e r a. Ofta är slutt
ningen övertäckt av grusras eller flygsand, så att issjölerans närvaro
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Fig. (5. V åraspek t i n aken  bokskog  på sand  c:a 800 m SO Sövdeborg. — Foto  
Sydsv. Dagbl. Snällp., 27. 4. 1939.
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hloll röjes genom den eutrofa vegetationen på den fuktiga sluttningen. 
Med någon vana upptäcker m an emellertid, att vattnet inom sam m a 
platåområde överallt framväller på ungefär sam m a horisontalnivå. 
Detta är särskilt tydligt beträffande nordsluttningen av den grusplatå, 
som sträcker sig förbi Björka till S. Åsums kyrka. Typiska för dessa 
översilningsornråden äro Carex lepidocarpa, Hypericum acutum, Scir
pus compressus, S. pauciflorus och Sparganium ramosum.

Av en annan  typ än kalkkärren  och översilningskärren äro de 
särskilt väster om Ivlingvallsån förekommande m yrm alm skärren . Dessa 
få sitt vattentillskott huvudsakligen från  Romeleåsens urhergsområden. 
Den höga järnhalten  får därigenom sin förklaring. F loran inom dessa 
kärr  är eutrof: de flesta arterna äro gemensamma med de kalkrika 
kärren  men icke med de oligotrofa kärren. Differentierande art, 
d. v. s. typisk för m yrm alm skärren  men ej representerad i kalkkärren, 
äro Viola epipsila. Arten återfinnes ej heller inom någon an n an  k ä r r 
typ inom området. Viola epipsila ä r  h ä r i n d i  k a t o r p å m y r- 
m a 1 111 s k ä r  r.

1 såväl de kalkrika kärren  som i m yrm alm skärren  h a r  en intensiv 
bränntorvstäkt förekommit. 1 dessa försiggår fortfarande igenväx- 
ningen och återuppbyggnaden. l)e blötaste partierna koloniseras först 
av Typha  latifolia, ofta också av Phraymites.  Sedan den av dessa a r 
ter nybildade torven nått vattenytan, övertages deras roll av Carex 
paniculata. Åtminstone i de fall då en viss variation i vattenståndet 
under olika årstider gör sig gällande, får paniculata-kärret typen av 
ett pelarkärr.

1 depressioner inom sand- och grusområden förekom ma också 
oligotrofkärr. Dessa äro helt omslutna av sand och grus och torde i 
regel åtminstone ej nå kontakt med eventuellt underlagrande lera. Ett 
u tpräglat sådant k är r  finna vi strax öster om Sövdeborg och flera i 
om rådena sydost om Sövdesjön. Kärret vid Sövdeborg har  m an sökt 
dränera genom ett omkr. m eterdjupt dike, som slutar blint i den kring
gärdande sandåsen. Här går sanden åtminstone ned till dikets botten. 
I n d i  k a t o r e  r p å o 1 i g o t r  o 1 k ä r r av denna typ äro inom 
Sjöbo-området Eriophorum vaginatum, Trientalis, Vaccinium mijrtillus, 
V. uliginosum  och V. vitis idaea.

Västliga arter.

Inom området äro 14 + utpräglat västliga ar te r  representerade. 
Dessa äro karakteristiska för Sydsveriges suboceaniska provins men 
äro ej eller blott sparsamt företrädda inom den mellanballiska. De
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västliga a r te rn a  ha  edafisk t vitt skilda krav : någ ra  böra  n ä rm a s t  föras 
till den o ligotrofa  typen, a n d ra  till den eutrofa , någ ra  fö rek o m m a u te 
s lu tande  på fuk tiga  lokaler, a n d ra  på  torra, sandiga. Dessa arters  
lokal- och ind iv id frekvens  ä ro  d ä rfö r  inom  om råd e t  i fö rs ta  h a n d  be
roende på  de fö rh an d en v a ran d e ,  edafiska betingelserna. Ingen  av 
a r te rn a  bef inner  sig efter allt a tt  döm a  h ä r  n ä ra  sin (absoluta) k l im a 
tiska ostgräns.

Den västliga g ru p p en  indelas  h ä r  i 5 u n d e rav d e ln in g a r ,  varv id  
h ä n sy n  tagits till s tåndortens  beskaffenhet.

a. H u v u d s a k  1 i g e n  o I i g o t r  o f a a r t e r, t ö r  e k  o m- 
m a n d e i 111 o s s a r, k ä r r o c b p ä f u k  t i g a h e d a r.

Erica tetralix  —  Sövde sekt. 4, c. 400 m  N ö  Höghult,  [)å tuvor i 
d rä n e ra t  k ä r r ;  Sövde, sekt. 0, c. 500 111 SO T annhuse t ,  på S pliagnum  
palustre- tuva.

Den r ikaste  av de b åd a  lokalerna  ä r  den vid Höghult,  dä r  arten  
u p p trä d e r  talrikt. Erica  in tager h ä r  tuvor i det något upp h ö jd a  m it t 
partiet och fö rek o m m er  t i l lsam m ans med A ndrom eda  poli folia, Erio- 
p h o r u m  po lgs tachgum , E. vag in a tu m  och Vaccin ium  uliginosum.  I 
den södra, lågt be lägna  k a n te n  av kärre t ,  d ä r  d räne r ings  va 11 en f rån  
de ovanför  belägna  le rå k ra rn a  kom m er, u p p trä d a  Carex pulicaris  och 
Prim ula  farinosa.  Detta  va tten  avledes em ellertid  genom  ett dike till 
ett närbeläget s törre  f loddike, varigenom  de m era  oligotrofa a r te rnas  
s tåndor t  ej torde  in flueras  därav. — Den a n d ra  lokalen, den  i k a lk 
kä rre t  n ä ra  T an n h u se t ,  u tgöres av en liten m ossbänk , h ö jan d e  sig o m 
kring  1/2 ni över de om givande  b ränn to rvs tagen . M edan p H  för  Erica  's 
s tån d o r t  bestäm des till 5,6, var p H  i det nä rbe lägna  k ä r rv a t tn e t  vid b ä n 
kens bas  8,2.

E gendom lig t är, a tt  Erica  helt saknas  på  de v idsträck ta ,  ställvis 
ganska  sa n k a  hed m ark e r ,  ka llade  Sövde ljung, som  s träcka  sig m ellan  
Lo ttens to rp  och T ru ls to rp sg å rd a rn a .  De likna m ycket Skanörs  ljung, 
d ä r  Erica  u p p trä d e r  som k a rak tä rsv äx t ,  likaså  h e d a rn a  på  Jy lland . 
Sannolikt ä r  lu f tfuk tighe ten  för låg i S jöbo-om rådet, för alt Erica  
skulle k u n n a  hävda  sig p å  dylika s tåndorte r .

(lentiana p n e u m o n a n th e  —  Sövde, sekt. 8, c. 500 111 SY Tru ls torp , 
fuktig  s a n d m a rk .

Arten h ö r  till de sent b lo m m an d e  typerna , vilka, liksom de tidi
gaste vårväx te rna ,  alltid äro  svårast  a tt  få m ed n åg o r lu n d a  fu lls tändigt 
vid en inventering. F o lksko le inspek tö r  B r a n d t  h a r  m eddela t  mig, att 
h a n  fu n n i t  a r te n  nä ra  Sövdesjöns sydöstra  del, d ä r  l iknande  sankm ar-
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k er  äro  vanliga. Sanno lik t ä r  d en n a  a r t  rep re sen te rad  p å  flera  lo ka le r  
inom  om rådet.

Galium saxatile  —  a llm än  och o lta  u p p t rä d a n d e  m assvis  p å  f u k 
tiga m arker ,  h u v udsak ligen  inom  det f lacka  san d o m råd e t ;  a n te c k n a d  
f rå n  17 sektioner.

H ydroco ty le  vulgaris  —  sp ridd  över he la  om råd e t ;  k ä n d  f r å n  21 
sektioner.

Ju n cu s  squarrosus  —- h ä r  och d ä r  p å  fuk tiga  h e d a r  och m a  der; 
a n teck n ad  f rå n  10 sektioner.

Pedicularis sil indica ■— observerad  inom  6 sektioner.

Rcidiola m ulti f lo ra  —  B lentarp , sekt. 3, nedom  R a m n ak u llen  vid 
bäcken; Sövde, sekt. 8, 1 k m  NO T ruls torp , fuk tig  sa n d m a rk .  —  P ro s 
ten N. J o h a n s s o n  h a r  m eddela t  mig, a t t  h a n  iak ttag it  Rcidiola i B len 
tarp. sekt. 4, c. 1,5 k m  NNV B len ta rps  ky rk a ,  på  en  gångstig, som  
emellertid  1939 upplöjts .

b. A r  t e r u  p p t r  ä d a n d e p å  m  e r a  n  ä r  i n  g s r  i k  a  1 o k a- 
l e r ,  v i d  h ä c k a r  e 11 e r  v i d k ä l l o  r.

Scirpus setaccus  —  B lentarp , sekt. 3, nedom  R am naku llen ,  i bäck- 
tä ra ;  B lentarp , sekt. 4, 800 m  NO Sim onstorp , källf löde  vid bäck; d:o, 
R åsåkra ,  i litet k ä r r ;  Everlöv, sekt. 1, 300 m  N Rödde, i k ä r r ;  Everlöv, 
sekt. 2, 500 m  NV Ö starp , vid källflöde i bäck d a len ;  Everlöv, sekt. 3, 
500 m  NO H enriksdal,  i k a n te n  av a lk ä rr ;  d:o, c. 1 k m  NV Everlövs 
ky rka ,  vid bäcken ;  Sövde, sekt. 5, c. 300 m  N Roshus, i fuk tig t  s t råk ;  
Öved, c. 500 m  S Torp, fuktig , N -exponerad  slu ttn ing.

Då a r ten  synes v a ra  m ycke t  förbisedd, h a  alla  lo k a le rn a  h ä r  u p p 
räkna ts .  Den u p p t rä d e r  o fta  i r inga  m ängd . Den m est typiska lokalen 
är  övers iln ingsm arker,  som u p p s tå  i k o n tak tzo n en  m ellan  isälvsgrus 
och u n d e r lag ran d e  issjölera. Arten bör d ä r fö r  sökas f ra m fö r  allt på  
g rusp la tåe rnas  s lu ttn ingar.

c. M e r  a e u t r o  f a a r t e  r, h u  v u  d s a k  1 i g e n  i 1 u n d a r 
o c h  f u k t i g a b o k -  o c h  e k s k o g  a r.

G eranium palustre  —  S. Asuni, sekt. 3, c. 1 k m  OSO Asunis gård, 
fuk tig  s lu t tn ing  invid  Åsumsån.

P o lyg o n a tu m  vertic il la tum  — h ä r  och d ä r  inom  hela  om rådet;  
fu n n en  i 12 sektioner.
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d. A r I e r u p p t r ii d a 11 d e p å t o r r, s a n d i g  e 11 e r g r u- 
s i g m  a r k.

H ypochoeris glabrci — ofta uppträdande massvis, särskilt på  san 
diga åk ra r  tillsammans med Arnoseris m inim a; antecknad från  1 1 sek
tioner.

H ypochoeris radicata — allmän: känd  från  alla (24) sektioner.
Teesdalia nudicaulis — allmän och karak tärsart  för de sandiga 

om rådena; funnen i 22 sektioner.
Teesdalia  synes icke uppträda på lera. Dess gräns t. ex. mot m o

ränleran  på Romeleåsen är  synnerligen skarp. Så uppträder den vid 
Ramnakullens fot och strax väster om Simonstorp (båda lokalerna i 
Blentarp, sekt. 3) som en täckande hård  just i Romeleissjöns strand- 
brink. Därovan saknas den helt.

e. U p p t r ä d a n d e  p å  å k r  a r.
Stachys aruensis — Ilstorp, åker 300 in O Ustorps kyrka, sparsamt; 

S. Åsum, sekt. 3, åker 500 111 V Barleja, sparsamt. —- Arten är sannolikt 
vanligare än som ovan kunna t  angivas. Den är synnerligen lätt att 
förbigå, om den uppträder i ringa mängd.

Östliga arter.

Vul diskussionen av ar te rna  inom denna grupp har  jag medtagit 
de arter, som H å r d  (1924) räknar  till Herniaria-gruppen, även om 
några av dem ej äro särskilt utpräglade eller rent av borde inordnas 
p å  anna t  håll. (Jmf. A l m q u i s t , 1929.) Många av dessa arter äro 
eutrofer eller kulturm arksarter. Av denna anledning äro åtskilliga 
av dem ganska allm änna inom området, lika allm änna som H ypochoe
ris radicata och Teesdalia bland de västliga arterna.

Allmänna till tämligen allm änna äro:
Aplianes microcarpa  (13 sektioner), Anchusa officinalis (21 sekt.), 

Chaerophyllum  tem ulum  (12 sekt.), Ilcrniaria glabra (21 sekt.), Pa
paver Argem one  (15 sekt.), Papaver dubiam  (21 sekt.) och Potentilla  
re /dans (13 sekt.).

Mera spridda äro:
Aphanes arvensis (8 sekt.), Campanula persicifolia (0 sekt.), Dian- 

thus deltoides (8 sekt.), Gagea m inim a  (4 sekt.), Helleborine latifolia 
(6 sekt.), L ithosperm um  arvense (7 sekt.), Malva aleea (6 sekt.), Satu- 
reia Acinos (5 sekt.), Veronica hederi folia  (8 sekt.), Viola hirta  (8 sekt.), 
Viola stcignina (flera lokaler i 3 sekt.) och Vogelia paniculata  (5 sekt.).
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Av de övriga arterna, som av I I Å r d  räknas lill denna grupp, äro 
några  + sällsynta, andra  ej alls anträffade.

De sällsyntare äro:
Allium scorodoprasum  — kulturm arksart;  funnen  i 1 Istorp samt

1 S. Åsum sekt. 2 och 3.
Arabis hirsuta  — känd från  Björka, S. Åsum sekt. 1 och Öved.
Arctium lappa  —-  kulturm arksart;  antecknad från  Sövde sekt.

2 och 8.
Carex vulpina  — i ängar; S. Åsum sekt. 1 och Sövde sekt. 4.
Corydalis cava — S. Åsum. sekt. 2, c. 500 m NV S. Åsums kyrka, 

i sydsluttning mot Åsumsån (notarie H. K o l l i n d ) .

Av L e c h e  (1744, n. 54),  uppgiven för »Blentarp, Lillevång» men 
h a r  där ej återfunnits under inventeringen, trots noggrant sökande. 
Denna art b rukar  höra till de av ortsbefolkningen mera kända, men 
den är  ej bekant för blentarpsborna såsom växande där. Sannolikt 
h a r  växtlokalen genom hygge eller rent av genom uppodling så för
ändrats, att arten försvunnit.

Corydalis pumila ----- Björka, 1 km O Björka ky rk a  i bokbacke nära 
ån; S. Åsum, sekt. 1, 500 m SO S. Åsums kyrka  i ekbacke; S. Åsum, 
sekt. 2, 500 m NV Åsums kyrka  i sydsluttning mot ån; S. Åsum, sekt. 3, 
600 m O Åsums gård, sydbrant i ekbacke. — Samtliga lokaler befinna 
sig i Äsums-Björkaåns dalgång, på lerblandad m orän  eller i sluttningar, 
som översilas av vatten, dränerande lermorän.

Cuviera europaea — Sövde, sekt. 9, 500 m SO Skäpperöd, fuktig ek- 
b okbacke.

Arten är sedan gammalt känd  från  Röddinge, där den växer på 
l iknande lokal. Området S Skäpperöd bevattnas av en rad källflöden, 
fram springande nedom de höga grusbranterna och sannolikt å tm in
stone delvis härstam m ande från  silurlagren i hö jderna ovanför. Loka
len hör till de rikaste inom området, en ängsskog med hl. a. Ayropyrum  
caninum, Brachypodium silvaticum. Bromus as per, B. racemosus, Hel- 
Icborine latifolia, Neottia nidus avis och Sanicula europaea.

Datura stramonium  — kulturbetingad eller förvildad; Sövde, sekt. 
6, vid Sövde kyrka på kyrkogårdsmurens sydsida; Blentarp, sekt. 5. 
Bosarpsuimark, vid ladugården.

Delphinium consolida — Everlöv, sekt. 1, 1 km SV Hemmestorp 
(norra). — Lokalen är meddelad av prosten N. J o h a n s s o n . Då arten 
ä r  en sent blommande höstväxt, är det troligt, att den finnes på flera 
ställen men ej blivit antecknad; kompletterande uppgifter önskvärda.



BIDRAG TILL SKÅNES FLORA 6. SJÖBOTRAKTEN 187

Gagea s tenopetala  —  Everlöv, sekt. 3, sand iga  åk ra r ,  1 k m  och 
1,3 km  OSO, 500 m  S, 1 km  V och 1 km  SV Everlövs k v rk a ;  l ls torp , 
400 m N l ls to rps  k y rk a ,  sandig  åker.

D enna  a r t  ä r  sanno lik t  ej ovanlig inom  dessa om råden . Den till
h ö r  em ellertid  de allra tidigaste vårväxterna,  och b lom ningen  ä r  has t ig t  
över. De sista fy n d en  gjordes den a n d ra  maj! K om pletterande u p p 
gifter ä ro  d ä r fö r  i hög grad  önskvärda .

O nopordon a ca n th iu m  —  tidigare växande  i S. Åsinn, sekt. 1, s trax  
O k y rk a n ,  dit den em ellertid  blivit inp lan te rad . Är n u m e ra  genom  
vägbreddn ing  försvunnen .

Ribes alpi m im  —  an teck n ad  f rån  B jörka, B lentarp , sekt. 2, E v e r 
löv, sekt. 2 och S. Åsum, sekt. 1.

Silene nu tans  — endast  a n t rä f fa d  i Sövde, sekt. 8.
T r i fo l iu m  agrarium  — k ä n d  f rån  Blentarp, sekt. 2 och 5, Sövde, 

sekt. 0 och S. Åsum, sekt. 2. Den r ikaste  fö rekom sten  ä r  den i 
B len tarp , sekt. 5. p å  Vallerödsbacken, c. 1 km  O B len tarps  k y rk a  i 
vägskärn ing .

B ro m u s  tec torum  —  S. Åsum, sekt. 1 och 2, i syds lu ttn ingar  på  
isälvsgrus.

Av a n d ra  östliga arter,  fu n n a  inom  om råde t,  m ä rk a s  f ram fö r  a n d ra  
Draba m uralis  och H e lia n th e m u m  n u m m u la r iu m .

Draba m uralis  —  Björka, vid h ron  över ån, c. 400 m  N k y rk a n ;  
d:o, i vägskärn ing , c. 800 VNV k y rk a n ;  S. Åsum, sekt. 2, 300 m  N 
vadställe t  vid Nymölla, b ra n t  g rusbacke; d:o, 500 m  O Nymölla på  
hanva llen ;  Öved, 500 m  S Torp, på  hanvallen.

H e lia n th em u m  n u m m u la r iu m  —  S. Åsum, sekt. 2, 800 m ONO 
Nymölla, p å  sydexponerad , stenig backe, ett 10-tal individ.

Andra anm ärkningsvärda växtfynd.

Alopecurus aequalis l lstorp, c. 1 km  O Skarrie, k ä r rä n g  på  is
älvsgrus.

B lech n u m  s])ic<mt B lentarp, sekt. 0, c. 1 km  V Ivarups gård  i
h ä c k få ra  (leg. S. W a l d h e i m ) .  — Arten ä r  tid igare  uppgiven för o m 
rådet av L e c h e  (1744, 20, 21), som anger  Sim onstorp , »Folahagen», 
som fyndort.  Den h a r  förgäves eftersökts där.

Cnlamagrostis neglecta  S. Åsum, sekt. 1, c. 1 k m  N Sjöbo s ta 
tion i litet k ä r r ;  Sövde, sekt. 5, 100 m N Roshus i v idekärr.

Garex caespitosa  —  S. Åsum, sekt. 2, c. 700 m  NO Nymölla i k a lk 
kä rr ;  Öved, c. 500 m  SO Torp  i kärr .
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Carex flava  —  Blentarp , sekt. 4, c. 1,3 k m  NO B léntarps  k y r k a  i 
k ä r r ;  d:o, c. 800 m NO Sim onstorp , k ä r rä n g  i h äckda l;  Everlöv, sekt. 1, 
c. 1,2 k m  NO B léntarps  k y rk a  i k ä r r ;  Everlöv, sekt. 2, 500 m  NO Ö s ta rp  
i b äck d a l ;  Ilstorp, 1 km  NO Ilslorps ky rk a ,  vid dike; S. Åsnin, sekt. 2, 
300 m  NV Åsums k y rk a  på  s lu ttn ing  mot ån ; d:o, 700 m och 800 m  
NNO Nymölla i k ä r r ;  S. Åsum, sekt. 3, c. 2 k m  NV Åsums k y rk a  i 
k ä r r ;  Sövde, sekt. 1, c. I km  SO N. Lien i k ä r rä n g ;  Sövde, sekt. 9, 
500 m SO T a n n h u se t  i k ä r r ;  d:o, 300 111 NV V itabäck  översilad  s lu t t 
n ing  m ed  k a lk tu ff ;  Öved, 500 m SO T orp  i kä rrän g .

Arten  ä r  inom  Skåne  m ycke t  förbisedd ocli k o m m e r  säker l igen  
inom  de m era  eu lro la  de la rna  a t t  visa sig va ra  g an sk a  vanlig. In o m  
o m rå d e t  föredrager  den k a lk r ik a  lokaler  ocli u p p trä d e r  i s törre  m ä n g d  
endas t där. —  Lokalen i B len ta rp  sekt. 4, 800 111 NO Sim onstorp , ä r  
synnerligen  rik  på  Carices av d en n a  grupp . H ä r  an trä f fa d es  näm ligen  
C. H ornschuch iana , C. lepidocarpa, C. C) eder i v. oedocarpa, C. flava  X  
H ornschuch iana , C. flavciiXlepidocarpa  och C. flavaiKO ederi  v. oedo
carpa.

Carex H artm an i ----- S. Åsum, sekt. 2, k a lk k ä r r  c. 800 111 NO N y 
m ölla; S. Åsum, sekt. 3, c. 2 k m  NV Åsums k y rka ,  k a lk k ä r r  i bokskogs- 
b rynet.

Carex H a r tm a n i  beskrevs som ny  av C a j a n d e r  (1935). Den b a r  
fö ru t  be trak ta ts  som identisk  m ed  C. p o lygam a  S c h k u h r  eller m ed  
vissa type r  inom  den n a  a rts  fo rm krets .  Då C. H ar tm an i,  så vitt jag  
b a r  m ig  bekan t,  icke b a r  o m ta la ts  i svensk li t te ra tur ,  m å  det anses  
läm plig t  att efter C a j a n d e r s  f ram stä l ln ing  i ned an s tåen d e  schem a 
m edde la  de viktigaste eller å tm ins tone  de lä t tas t  ia k t ta g b a ra  k a ra k tä re r ,  
som u tm ä r k a  de b åd a  a r te rn a  till sk il lnad  f rå n  v a ran d ra .  H ärv id  b a r  
föga h ä n sy n  tagits till de b åd a  un d era r te r ,  i vilka C a j a n d e r  upp d e la t  
C. polygam a.  B e trä ffande  dessas d ifferen tiering  hänv isas  till o r ig in a l
arbetet.  Slutligen fö r t jä n a r  det i detta  s a m m a n h a n g  påpekas, att inom  
S kåne hittills  blott p å t rä f fa ts  C. H artm ani,  m ed an  C. po lygam a  ej ä r  
an trä f fad .

C. p o l y g a m a .  C. Har t mani .

B la d  (lju st) b lå - e lle r  b lå g r å -g r ö n a ;  B la d  r en t g r ö n a , b lo tt  i n e d r e  d e le n  

to p p a x  k lu b b fo r m ig t  m e d  v ä l u tv e c k la d  ±  b lå g r ö n a ; to p p a x  c y lin d r is k t ,  (5 -d e l

(5 -d el; 9 - a x  i reg e l 2 — 3, r u n d a d e — av- s v a g t u tv e c k la d  e lle r  s a k n a s ;  9 ~ a x  ’ r e '
lå n g a ; fr u k tg ö m m e  m e d  ra k a  e lle r  s v a g t g e l 3 — 4, d e  u n d e r s ta  c y lin d r is k a ;  fr u k t-
k r ö k ta  k a n te r , o ty d lig a  n e r v er  o c h  å t- g ö m in e  m e d  ty d lig t  k r ö k ta  k a n te r , fra m -
m in s to n e  till m it te n  m e d  s to r a  p a p ille r ;  tr ä d a n d e  n e r v er  o c h  ö v e r a l lt  f in a  p a p il-
n ö t  n å e n d e  till m itte n  a v  fr u k tg ö m m e t ler; n ö t n å e n d e  till f r u k tg ö m m e ts  to p p .
e lle r  n å g o t  h ö g re .
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Carex lasiocarpa —  Sövde, sekt. 8, c. 1 km V Sövdeborg i kä rr .
Carcx lepidocarpa  —  fu n n en  inom  11 sektioner. — Arten be trak tas  

i a l lm ä n h e t  som ka lk b u n d en ,  vilket emellertid  ej synes vara  så u tp rä g 
lat inom  de tta  o m råd e  som  p å  a n d ra  håll. Den ä r  h ä r  i detta  avseende 
i varje  fall m in d re  u tp rä g la d  än  C. flaua. C. lepidocarpa  ä r  liksom 
s is tn äm n d a  a r t  inom  Skåne m ycke t  förbisedd och synes ofta  va ra  fö r 
växlad m ed  C. Oederi (v. oedocarpal) .

Care.x p a n ic u la ta X  rem ota  (C. Boenninghauseniana)  —  Sövde, 
sekl. 9, c. 800 m  NO T å g ra  vid källa  i bokskog. H ybr iden  u p p trädde  
i en en sam  tuva  och an trä f fad es  av deltagare  i den bo tan iska  ku rsen  i 
Sjöbo. D enna  h y b r id  va r  förut k ä n d  blott f rå n  tre  lokaler  i Sverige 
( H o l m b e r g , 1927; N i l s s o n , 1930).

C him aphila  um bella ta  — Everlöv, sekl. 3, c. 1,5 km  NV Ö starp  i 
ta llskog intill landsvägen  E verlöv— Veberöd; Sövde, sekt. 0, i ta llsko
gen n ä ra  Bellevue. —  Den fö rs tn ä m n d a  lokalen påvisades för mig av 
pros ten  J o h a n s s o n , som iak ttag it  den dä r  u n d e r  m å n g a  år;  den sist
n ä m n d a  fy n d o r ten  ä r  sedan  länge ( L i l j a , 1870) k ä n d  i bo tan isk  
l i t teratur.

Ecli inodorus ranunculo ides  —  Sövde, sekt. 3, Ellestasjöns strand , 
400 m  OSO L adugård ,  talrik .

Eli]mus arenarius  —  B jörka, g rusbacke 400 m  SO B jörka  ky rk a ;  
d:o, 300 m N Skarrie  vid basen  av f lygsandsdyn ; Everlöv, sekt. 1, 
Rödde, vid vägen n ä ra  b ro n  över bäcken; Everlöv, sekt. 2, 400 m  SSO 
H em m esto rp  (norra), vid basen  av sandkulle ;  d:o, c. 1 k m  NY Östarp, 
på sands lu ttn ing ;  Sövde sekt. 0 o. 7, Bökeberga å ömse sidor om  vägen 
Sjöbo— Sövestad, nedom  s tråk e t  av isälvsgrus; Öved, vid V åm bsjön  
400 m  V Öveds station, på  s tranddyner .

E n  m a rk a n t  sk illnad  k a n  iak ttagas  i den n a  a r ts  u p p trä d a n d e  vid 
havs- eller in s jö s tränder  och på  san d m ark e r ,  av lägsna  f r å n  vatten. Vid 
s t r ä n d e rn a  in tager näm ligen  Eli]mus  gä rna  d y nernas  rygg, i de m era  
to r ra  o m rå d e n a  därem ot alltid deras bas. T ro ts  sin u tp räg la t  xero- 
m o rfa  b yggnad  torde d en n a  ar t  således icke tå la  en all tför  s ta rk  u t 
to lkn ing .

E p ilo b iu m  a d n a tu m  —  Sövde, sekt. 7, c. 1 k m  ONO Snogeholm  vid 
s t ra n d e n  av Snogeholmssjön.

E pilo b iu m  collinum  —  Blentarp, sekt. 1, c. 1,5 km SO Bonnarp , 
på  v ägkan t;  S. Åsum sekt. 2, c. 1,5 km  NV S. Åsums k y rk a  vid 
m arkväg .

D en n a  a r ts  u tb red n in g  i Skåne ä r  m ycket obetydligt känd . Den 
förväxlas lätt i fält m ed  E. m o n ta n u m ,  m en  u p p trä d e r  g ä rn a  på  tor-
13 Ro tan is l .a  N o t iser  1940.
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rare ståndorter än denna. Steniga, to rra  backslu ttn ingar synas vara 
dess rä tta  hemvist.

Euphrasia suecica — Everlöv, sekt. 2, c. 400 m SO H em m estorps 
mölla, på fuktig  ängsm ark. — Arten intog h ä r något 10-tal kvm  och 
uppträdde talrikt. Den stod i full blom vid mitt besök på p latsen den 
12 juni.

Festuca ovina  v. capillata — Blentarp, sekt. 4, c. 1 km NNV Blen- 
tarps kyrka i odlad tallskog.

Fili pendula hexapetalci — S. Åsum, sekt. 1, Grim stofta, på stenig, 
något fuktig ljungbacke nära  Åsumsån; S. Asum, sekt. 2, 500 m V 
S. Åsums ky rk a  i ekbacke n ära  Åsum sån; S. Åsum, sekt. 3, ängsm ark  
c. 1 km  O Åsums gård; Sövde, sekt. 8, c. 600 m V Sövde kyrka , på 
grusbackens sluttning mot Sövdesjön; öved , c. 300 m  SO Torp, på 
stenig, något fuktig  backe av urbergsm orän.

Fili pendula hexapetala  få r sannolikt anses vara sparsam  även i 
andra delar av m ellersta Skåne. Arten synes endast u p p träd a  i en be
stäm d miljö, näm ligen steniga eller grusiga och något fuktiga backar 
(jmf. Hård, 1924, 92, 93). Denna ståndortstyp är ej särdeles vanlig i 
södra och m ellersta Skåne.

Gymnadenia conopsea —  Blentarp, sekt. 4, c. 800 111 NO Simons- 
torp, på äng vid bäcken; Everlöv, sekt. 1, c. 1,2 km  NO Sim onstorp, 
på äng vid bäcken.

Hypericum hirsutum  — S. Åsum, sekt. 2, k a lk k ärr c. 800 111 NO 
Nymölla; S. Åsum, sekt. 3, c. 2 km  NV Åsums kyrka, i k a lk k ärr i bok- 
skogsbrynet; Sövde, sekt. 4, c. 700 m O Assmåsa, på fuktig, lerblandad 
urbergsm orän.

Hypericum hum i fusum  — h är och var inom om rådets flacka 
grus- och sandfält; funnen i 10 sektioner.

Juncus subnoclulosus —  Sövde, sekt. 9, kärret 400 m SO Tann- 
huset. — Arten växer h är u tefter diken och bäckstråk, som vattnas 
från  i slu ttn ingarna i NO fram springande källor. Vattnet ä r h ä r syn
nerligen kalkhaltigt. E tt flertal vattenprov från  artens ståndort visade 
pH =  8,2.

Koeleria glauca — Björka, c. 500 m V Skarrie, på flygsandsdyn; 
Everlöv, sekt. 1. 300 m NO Rödde, på flygsand (S. W a l d h e i m ).  —  En 
sedan länge känd  lokal inom om rådet ä r den på sanddynerna intill 
Öveds station. H är eftersöktes arten  em ellertid ett flertal gånger fö r
gäves. Sannolikt h a r den h ä r u tp lånats, då detta om råde num era är 
en livligt besökt badplats. Därem ot återfanns lokalen invid Kloster-
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sågens station i Våmbs socken, där arten fortfarande uppträder i 
mängd.

Linnaea borealis Blentarp, sekt. 4, c. 1 km NNV Blentarps kyrka, 
i odlad tallskog. Lokalen påvisad för mig av prosten N. J o h a n s s o n .

Litorella uniflora  — Sövde, sekt. 3, c. 500 m SV Ellesta vid Ellesta- 
sjön; Sövde, sekt. 8, c. 300 m SO Trulstorp vid dike ])å sandmark.

Myrica gale Sövde, sekt. 9, c. 300 m SSO Jordboden, på moss- 
bänk  i kalkkärr.

Fyndet, som utgjordes av en enda buske, måste anses mycket över
raskande, då M yrica  är  att beteckna som en oligotrof växt. Busken 
växte på en vall, som kvarläm nats mellan två torvgravar. Det kapil- 
lärt från  det underliggande kalkkärret uppstigande vattnet måste vara 
mycket obetydligt. J äm fö r  i detta avseende den i samma kärr  upp trä 
dande Erica (sid. 183).

O rnithopus perpusillas —  Everlöv, sekt. 1. c. 1,5 km NO Simons- 
torp, på sandig åker, massvis; Everlöv, sekt. 2, c. 1 km V östarp , 
sandig åker, sparsam t; S. Åsum, sekt. 1, 000 m S Gumparp, mellan 
sandig åker och ljungbacke, talrikt.

Denna ar t  ä r  tidigare bekant som vildväxande endast på Nybro- 
fältet öster om Ystad. H ur växten kommit in inom området, om genom 
fågelspridning, genom klöverfrö eller på annat sätt, undandrager sig 
vårt bedömande. Mycket möjligt är, att den under lång tid förekom
mit här, men att den blott under mycket varma och torra somrar som 
den år 1939 förm år näm nvärt  hävda sig. Erfarenheten om dess m yc
ket växlande uppträdande vid Nybro tyder på ett sådant samband.

Petasites albus —  Blentarp, sekt. 2, 700 m NO Ågerup, i bäckfåra 
i bokskog; Everlöv, sekt. 1, a lsnår vid bäck, 500 m NV Köddemölla; 
d:o, 300 m NO Stampen vid bäck; d:o, 600 m SV Östarp i alkärr; 
Sövde, sekt. 2, 300 m NNV Getsholmen, vid bäck, massvis; Sövde, sekt. 
9, 300 m V Jordboden, a lkärr  vid källa.

Picris hieracioides — S. Åsum, sekt. 3, c. 1 km NO Åsums gård, på 
backe med i dagen gående skiffer.

Sanguisorba minor — Blentarp, sekt. 5, c. 1 km O Blentarps 
kyrka, i vägskärningen på Vallerödsbacken.

Schoenus ferrugineus -— 300 m NV Vitabäck, på översilad slutt
ning med ung kalktuff; d:o kalkkärr, 300 m SSO Jordboden.

Sedum  sexangulare —  Sövde, sekt, 0, 600 m SV Sövdeborgs slott, 
i ekbacke, täckande omkr. 1 kvm. — Lokalen är sedan länge bekant 
(Fr i e s , 1835, 98).



192 H. WEIMARCK

Trifolium striatum — S. Åsum, sekt. 1, c. 1 km NNO Sjöbo station, 
p å  gmskulle (S. W a ld h e im ) ;  Sövde, sekt. 1, 6 0 0  m  SV Ugglesjö, p å  
stenig moränbacke; Sövde, sekt. 3, 500  m SV Ellesta nära Ellestasjön, 
grusbacke.

Veronica montana — Blentarp, sekl. 1, 1 km SO Bonnarp, fuktig 
bokskog vid bäck; Blentarp, sekt. 3, 500 m SV Simonstorp, bäckfåra 
i bokskog; Sövde, sekt. 4, 700 m SO Assmåsa, i fuktig bokskog; Sövde, 
sekt. 5, 500 m SV Snogeholm, i bokskogskärr; Sövde, sekt. 7, 700 m 
NV Sågmöllan, bokskogskärr.
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B o t a n i s k a  N o t i s e r  1940, L u n d  1940.

Über die Nomenklatur zweier Ranunculus- 
(Halerpestes-)Arten.

Von N i l s  H y l a n d e r .

Vorliegender kleiner Aufsatz ist durch die Arbeit von H. L i n d b e r g : 

Ranunculus salsuginosus Pallas. (R. cymbalaria Pursh.) in Botaniska 
Notiser 1939 veranlasst und beabsichtigt nur, ein nomenklatorisches 
Übersehen darin zu berichtigen, um zu vermeiden, dass die schon vor
her allzu verwickelte Nomenklatur der skandinavischen Gefässpflanzen 
noch mit einem überflüssigen — weil unbrauchbaren  — Namen belastet 
wird, nämlich Ranunculus salsuginosus Pall. — von Ranunculus salsu
ginosus Georgi um  ein J a h r  antedatiert.

ln  der Tat wurde die zugrunde liegende Namensverwechselung i. J. 
1819 durch v o n  S c h l e c h t e n d a l  geklärt, und beide Namen — P a l l a s ' 

sowie G e o r g e s  — sind im In d e x  K e w e n s i s  getrennt aufgeführt, ob
wohl der letztere merkwürdigerweise ohne Identifizierung. Betreffs 
der von L i n d b e r g  vorgenommenen Zusam m enführung sowohl des 
asiatischen »R. sarmentosus  Adams» wie des amerikanischen R. Cym
balaria Pursh  (sowie auch südamerikanischer Formen) wage ich mich, 
wegen m angelnder Kenntnis grösserer Herbarmaterialien, nicht näher 
zu äussern als mit einer Vermutung ihrer Richtigkeit. H a n d e l -M a z z e t t i  

(1939) nimmt zw ar wie O v c z i n n o k i v  (in Fl. URSS. VII, 1937) den 
entgegengesetzten Standpunkt ein; andererseits fassen manche frühe
ren Autoren seit den Zeiten D e  C a n d o l l e ’s die Art in demselben weiten 
Umfang wie L i n d b e r g , höchstens unter E rw ähnung  einiger E x trem 
formen als »Rassen» oder »Varietäten» (z. B. D e  C a n d o l l e  1818 u. 
3 824, v. S c h l e c h t e n d a l  1819, L e d e b o u r  1830 u. 1842, B r i t t o n  & 

B r o w n  1913, und —  nach H a n d e l -M a z z e t t i  1939, worauf ich hin- 
weisen möchte —- »autt. plur. asiat.»; so auch F r i s e n d a h l  1921).

Wie L i n d b e r g  sagt, wurde diese Art, und zwar eine asiatische 
Form davon, mit binärer Nomenklatur erst von P a l l a s  1770 publi
ziert, zwar ohne nähere Beschreibung aber durch den Hinweis auf die 
Tafel XIII: 2 bei A m m a n n  1739 und das Aufnehmen des dazu gehörigen
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T extes in k la re r  un d  au ch  nach  den  neuesten  N o m en k la tu rreg e ln  b e 
fried igender W eise. U nglücklicherw eise  w a r  ab e r schon  ein J a h r  
f rü h e r  in der A rbeit: B em erkungen  e iner Reise im  R ussischen  R eich 
im J a h re  1 772 von J. G. G e o r g i  ein  R a n u n cu lu s  salsuginosus  au ch  
gü ltig  beschrieben  w orden , der zu n äch st a u f  den R a n u n cu lu s  foliis  
radicalibus oualibus, petiolatis tridentatis  bei G y i e l i n  1769 fusste , u n te r  
dessen  Belegen ab er d u rch  d iesen H inw eis au ch  eine P flan ze  aus d e m 
selben W erke  A m m a n n ’s wie oben  w ar; jed o ch  n ich t die Nr. 107 —  die 
R. salsuginosus  Pall, ausin ac lit —  so n d ern  Nr. 105. S am en  d ieser 
P flanze , die d u rch  die B eschre ibung  von G m e l i n  sow ie d u rc h  die von 
ihm  herangezogenen  Synonym e ih re r  Id e n titä t n a c h  ganz k la r  ist, 
w u rd en  o ffen b a r schon  in den n äch sten  J a h re n  aus R ussland  n ach  v e r
sch iedenen  au slän d isch en  b o tan isch en  G ärten  gesand t, w o d u rch  m a n  
die P flan ze  gut k en n en  lern te , w äh ren d  gleichzeitig  ih re  B esch re ibung  
d u rc h  G e o r g i  aus irg en d  einem  G runde verscho llen  w u rd e  n ich t 
ab e r die spätere  P a l l a s  sehe P u b lik a tio n  d er a n d e ren  Art. So k am  es, 
dass A m m a n n ’s R an u n cu lu s  N r 105 b in n en  k u rzem  von zwei v ersch ied e
nen A u to ren  n ach  k u ltiv ie rten  E x em p la ren  b esch rieb en  un d  schön  a b 
gebildet w urde. 1776 ersch ien  R. ru then icus  Jacq ., 1778 R. p lantagini-  
fo lius  M urr., u n d  u n te r  einem  dieser N am en  ist die Art se ith er m eistens 
b ek an n t ih re  A rtrech t der vorigen A rt gegenüber w urde  w ohl n ie 
m als bezw eifelt, d en n  sie ist besonders d u rc h  die w eit g rösseren  B lüten  
u n d  d u rch  die d ickeren , b e in ah e  led e ra rtig en  B lä tte r m it ±  ovaler, 
g an z ran d ig e r oder n u r  an  d er Spitze (2 -)3 -gekerb ter Spreite  leicht 
k en n tlich  u n d  gu t geschieden. M erkw ürd igerw eise  gerie t ab e r Jag - 
q u i n  bei der N eubeschre ibung  feh le rh a ft a ls e in  S ynonym  die A m m a n n  - 

sche Art Nr. 107 an z u fü h re n ; dies k a n n  m eines E ra c h te n s  ab e r k au m  
A nlass geben, den  JACQUiN’schen  N am en als ung ü ltig  zu b e trach ten , 
d en n  seine B eschre ibung  ist ja  ganz deu tlich  a u f  die von ih m  gesehenen 
G artenexem plare  b eg ründe t. D ieser U nfall bei J a c q u i n  schein t sp ä 
teren  F o rsch e rn  en tgangen  zu sein; dagegen h eb t v o n  S c h l e c h t e n d a l  

(1819) hervor, dass bei M u r r a y  (1778) in d er Synonym ie seines neuen  
R. p lan tagin i folius  dasselbe fa lsche  Z ilal sich finde. Dies ist n ich t 
ganz rich tig : die Sache liegt bei M u r r a y  etw as k o m p liz ie rte r; ja, es 
schein t m ir sogar ganz u n k la r , w ie m an  diesen F a ll n ach  der m o d e r
nen  T y p en m eth o d e  beu rte ilen  soll. M u r r a y  zieh t n äm lich  gleichzeitig  
m it se iner eigenen B eschre ibung  zwei ä ltere , in  der T a t h ie rh e r  gehö
ren d e  N am en als S ynonym e h e ran , u n d  z w a r G m e l i n ’s R anu n cu lu s  
foliis radicalibus oualibus, petiolatis tr identatis  sow ie den  au ch  vom  
le tzg en an n ten  A utor dazu  g e fü h rten  R anu n cu lu s  p lantaginis  folio, foliis
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partim integris partim  bifidis vel trifidis aus einem S t e e l i e r  sehen 
M anuskript — daneben aber auch, obwohl m it deutlichem  Zaudern, 
die Nr. 1 0 7  bei A m m a n n  mit der Bem erkung: »Descriptio forsitan  huc 
pertinet, 11011 vero icon cit. Tab. 13. fig. 2 » .  Aber von der m it M u r r a y  s 

»neuer» Art sicher identischen Nr. 1 0 5  bei A m m a n n  sagt er, diese möge 
vielleicht hierhergehören, die Beschreibung sei aber zu dürftig, um 
sichere Schlüsse zu erlauben; besser dürfte jedoch — nach M u r r a y  —  

jene Art, A m m a n n  Nr. 1 0 5 ,  m it R. salsuginosus P a l l a s  passen, wäre 
es n u r n ich t so, dass dieser Autor sich bei seiner Beschreibung auf das 
Bild (XIII: 2) bei A m m a n n  stütze, ein Bild das wohl doch unm öglich 
zu R. plantaginifolius passe. W ozu er die erstaunende Bem erkung fügt, 
er sei verw undert, dass G e o r g i  — obschon ohne P a l l a s '  Namen zu 
nennen —  Ranunculus salsuginosus m it dem obenerw ähnten Synonym 
von G m e l i n  versehen und  doch nicht die Verschiedenheit zwischen 
diesem  und  der F igur (XIII: 2) bei A m m a n n  bem erkt habe. M u r r a y  s 

selbstbew usste Schlusswörter, seine neue Beschreibung und Abbildung 
sollen diese »m em orabilem  plantam » aus dem Dunkel hervorziehen, 
sind also von ein wenig beschränkter W ahrheit.

F ü r  die N om enklatur von noch grösserer Bedeutung w ar es aber, 
dass die Verwechselung der beiden hom onym en Arten von G e o r g i  und 
P a l l a s  auch in dem grundlegenden W erke, D e  C a n d o l l e ’s Systema 
na tu ra le  zurückkam , sodass die G e o r g i  s c Ii c  Art als »Ranunculus salsu
ginosus Pall.» bezeichnet wurde, w ährend im  übrigen alle L ite ra tu r
angaben betreffs beider Arten richtig sind. W ie schon oben gesagt, 
w urde dies in v o n  S c h l e c h t e n d a l ' s  Animadversiones 1 8 1 9  korrigiert, 
ohne dass jedoch D e  C a n d o l l e ,  bei der einige Jah re  später folgenden 
B earbeitung der Ranunculazeen im Prodrom us, auf S c h l e c h t e n d a l ' s  

Berichtigungen — in diesem Falle wie überhaupt irgend eine R ück
sicht nahm . Die nicht selten gebrauchte Bezeichnung »R. salsugino
sus DC.» sollte also m it R. salsuginosus Georgi ersetzt werden. Das 
Verdienst um die W iederentdeckung des GEORGi schen Namen gebührt 
H a n d e l - M a z z e t t i .  Dieser — der in seiner Arbeit 1 9 3 9  die Gattung 
IRdcrpestes aufrech thalte t — h a t aber da den Namen R. salsuginosus 
als ein Nomen am biguum  verw orfen und für die GEORGi'sche Art den 
Nam en Haler pestes rut lienica (Jacq.) Ovcz. gewählt. Der Schluss ist 
bei dieser G attungsabgrenzung richtig, die Präm issen aber nicht. Es 
handelt sich ja näm lich hier nicht um  e i n e  Art, deren ursprüngliche 
Fassung von verschiedenen Forschern  verschieden beurteilt und deren 
Name dam it auf verschiedene Sippen bezogen wurde, sondern eine Ver
wechselung zweier, von verschiedenen Autoren beschriebener, au f ver-
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schiedene Typen begründeter aber mit gleichlautenden Namen ver
sehener Arten, von denen die ältere unrichtigerweise vernachlässigt 
wurde. Solange die Nomenklaturregeln keine Nomina s p e c i f i c a  
conservanda ei rejicienda zulassen, muss der Name Ranunculus salsu- 
ginosus Georgi statt R. ruthenicus Jacq. (oder R. plantaginifolius Murr.) 
gelten. Unter Halerpestes ist dagegen eine Kombination von G e o r g i 's 

Namen nach der heutigen Homonymregel leider nicht möglich, denn 
es gibt schon eine von G r e e n e  (bei der Veröffentlichung der Gattung 
Halerpestes) gebildete Kombination Halerpestes salsuginosa (nicht sal- 
suginea, wie es bei L i n d b e r g  1. c., p. 686 steht), die auf R. salsnginosus 
P a l l a s  begründet wurde. (Da G r e e n e  1. c. offenbar beabsichtigt, 
sämtliche Haler pestes-Arien — soweit sicher unterscheidbar — aufzu
zählen, die G e o r g i  sehe Art aber gar nicht erwähnt, ist es denkbar, 
dass er diese und die von P a l l a s  nicht hat auseinanderhalten können; 
oder hat er wirklich gemeint, R. ruthenicus» gehöre nicht in dieselbe 
Gattung?) Da J a c q u i n ’s Name R. ruthenicus nach der Typenmethode 
n i c h t  »überflüssig» war, ist unter Halerpestes der richtige Name 
/7. ruthenica (Jacq.) Ovcz.

Der älteste gültige Name der anderen Art ( A m m a n n  Nr. 107) ist 
- bei der weiten Fassung von L i n d b e r g  — R. Cymbalaria Pursli, der 

aus 1814 stammt, oder — als Halerpestes — H. Cgmhcilaria (Pursli) 
Greene (1900); führt man dagegen die asiatischen Formen in eine be
sondere Art zusammen, soll diese Ranunculus sarmentosus Adams 

bzw. Halerpestes sarmentosus (Adams) Koni. heissen, falls nicht 
R. lialopliilus Schlecht. (1820) hierhergehört.

Was nun schliesslich die Frage nach der Gattung betrifft, so scheint 
mir der verschiedene Bau der Fruchtwand dieser beiden Arten den 
echten Ranunculi gegenüber — im ersteren Falle ohne, im letzteren 
mit Hartschicht; siehe P r a n t l  1888, L ü n a y  1901 — ein so durchgrei
fendes Merkmal zu sein, dass es am richtigsten ist, sie von Ranunculus 
zu trennen. Vielleicht hat diese Gruppe 1 — wie es P r a n t l  will. 
G r e e n e  aber verneint mit der asiatischen Gattung Oxygraphis (wie 
sie H a n d e l - M a z z e t t i  abgrenzt) eine nähere verwandtschaftliche Be
ziehung; es dürfte jedoch sicherer sein, mit H a n d e l - M a z z e t t i  die bei-

1 Zu dieser sind nach  H a n d e l - M a z z e t t i  1939 n och  die beiden  asiat ischen  
Arten H. t r icu sp is  (Maxim.) Hand.-Mzt. und H. lanc ifo l ia  (Bertol.) l land.-M zt.  zu 
rechnen; au ch  gehört w o h l  h ierher w en igstens  ein Teil der von D e  C a n d o l l k  
(11. cc.) in die N ähe  von R an u n cu lu s  C y m b a la r ia  gestel lten  Arten, e inige vielleicht  
nicht e inm al als von dieser artverschieden  (cfr I n d e x  K e w e n s i s  unter R. t r id e n ta tu s  
H. B. K.).
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den G attungen  Haler pestes  und  O xygraphis  bis a u t  weiteres getrennt 
zu halten .  [Unter O xygraph is  sollten sonst die k o rrek ten  N am en  der 
beiden Arten  bzw. O xygraph is  salsuginosa  (Georgi) Hyl. n. c. u n d  
O. Cym balaria  (Pursh) P ra n t l  sein.] Die T ypart  der G attung  O xygra
phis  Bunge ist O. glacialis (Fisch.) Bge, mit der  die Haler pestes-Arten 
im F ru c h tb a u  ü b ere ins t im m en ; ;ds G a t tu n g sch arak te r  w urde  abe r  vom 
Autor n ich t n u r  dieses M erkm al sondern  auch  ein anderes  he rv o rg eh o 
ben, näm lich  das Pers is tie ren  des Kelches w äh ren d  der Postfloration. 
W egen dieser be iden A bw eichungen  vom  n o rm alen  R anuncu lus-Schem u  
w urde  in spä te ren  Zeiten die G attung  Oxygraphis  nach  zwei ganz ver
schiedenen R ich tungen  erweitert.  E rs tens w urde  sie um  einige A rten  ve r
m ehrt,  bei denen  wie hei der  T y p a r t  der Kelch (bisweilen auch  die 
Gorolle) w ä h re n d  der  P ostf lo ra t ion  s tehen bleibt; so w u rd e  von A i t -  

c h i s o n  & H e m s l e y  (ap. A i t c h i s o n  1882) eine O xygraphis  Sha ftoana  
aus A fghan is tan  aufgestellt  u n d  von F r e y n  R. glacialis L., R. Chamis-  
sonis  Schlecht, u n d  R. Anderson i  A. Gray hierhergezogen  (ersterer als 
O. vulgaris  F rey n ) .  E ine  solche E rw e ite ru n g  m uss m an  ahe r  mit 
H a n d e l - M a z z e t t i  ganz ab lehnen ;  denn  diese zw ar  biologisch in teres
sante E rsch e in u n g  —  deren  V orhandense in  bei R. glacialis  wohl zum  
erstenm al, wie v o n  S c h l e c h t e n d a l  angibt, von W a h l e n b e r g  1812 
beschrieben w u rd e  tr i t t  o f fenbar  in verschiedenen V erw an d tsch af ts 
kreisen  der G ruppe  Ranuncu leae  a u f  und  berech tig t d ah e r  nicht,  die 
genann ten  Arten von R anuncu lus  loszulösen (wie schon W a h l e n b e r g  

fü r  R. glacialis  vorsch lug),  noch  w eniger mit O xygraphis  zu vereinigen. 
Ebenso  wenig geglückt scheint mir das V ornehm en  P r a n t l ' s ,  mit 
O xygraph is  au f  G rund  des ähn lichen  F ru ch tb au es  die am er ik an isch en  
G attungen  K um lien ia  Greene u n d  C yrtorrhyncha  Nutt. einzuverleiben 
(in welch letztere R. Cym balaria  trotz der ganz frem den  T ra c h t  von 
B r i t t o n  eingezogen w urde) .  Es scheint m ir  dies au f  eine Ü b erschä t
zung eines e inzigen »feineren» m orpho log ischen  Kennzeichens gegen
über den säm tlichen  H a b i tu sm erk m a len  (wie au ch  gewissen B lü ten 
m erkm alen) zu beruhen , die zu einer be inahe  gleich unna tü r l ich en  
S annne lga ttung  wie R anuncu lus  in der  F assung  von A s a  G r a y  führt .  
N im m t m an  so noch  —  wie P r a n t l  1891 geneigt ist u n d  L o n a y  1908 
lut —  Trau tve tter ia  F. & M. in O xygraphis  auf, so h a t  m an  m. E. die 
G attung  in eine K ar ik a tu r  einer n a tü r l ichen  G ruppe verwandelt.
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Notes on South African Marine Algae. I.

B y  G e o r g e  F .  P a p e n f u s s .

Since the la tter  p a r t  of 1935 the w rite r  has  been engaged in  a 
study  of the m ar in e  algae of South  Africa. T he  first th ree  years a n d  
a ha lf  provided an  opportu n i ty  of becom ing fam ilia r  w ith  a large 
n u m b e r  of species in their  na tu ra l  state, while Ihe past y ea r  has been 
spent at L und in a m ore  critical m icroscopic  s tudy  of the species, and  
a consu lta t ion  of the  types an d  the literature. It is hoped  th a t  the 
results of this s tudy  will f inally  ap p e a r  in m o nograph ic  form ; bu t as 
it will requ ire  several years before that objective is realized, ce r ta in  
p re l im in ary  notes will be pub lished  from  time to time. T he  p resen t 
p ap er  is the  first of a short series dealing w ith  such notes.

In the course  of this investigation the w riter  has  received an d  
is still receiving generous assistance from  m a n y  persons an d  in s t i tu 
tions. These will be acknow ledged  in the f inal work. T he w rite r  
should  like to express his app rec ia t ion  here, however, to Professor 
H a r a l d  K y l i n  for g ran ting  the facilities of his labo ra to ry  and  for 
p rofessional assistance in m an y  problems, an d  to the Carnegie Cor
po ra t ion  of New York for f inancial assistance provided th ro u g h  the 
University  of Cape Tow n.

Chlorophyceae.

C h a e to m o rp h a  ro b u sta  (Aresch.) comb. nov. L ychaetc  robusta  
Aresch., Phyc . Cap.: 3, 1851. C haetom orpha clavata  Kütz., Spec. Alg.: 
380, 1849 (in p a r t ) ;  Tab. Phyc., 3: 19, pi. 62, fig. 1, 1853 (not Con
ferva  clavata  C. Ag., Syst. Alg.: 99, 1824).

T his  species is com m only  k n o w n  by Ihe n a m e  C haetom orpha cla
vata  hut an ex am in a t io n  of the type of C. clavata  (No. 7787 in Herb. 
A gardh), w hich  w as described by C. A g a r d i i  (1824, p. 99) on a p lan t  
f rom  Ihe W est Indies, has  show n  that the South African plant is an 
entirely d ifferent species; a n d  it is necessary  to restore  the specific
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nam e robusta  under w hich it 
was described by A resch o u g  
(1851. p. 8).

Chaetomorpha clavata is 
a small species. H o w e  (1920, 
p. 599) who has obtained it 
in the Baham a Islands gives 
the diameter of the filaments 
as 400—800 p.. In the type 
the filaments measure about 2 
cm in length and about 700 p. 
in diameter. C. robusta (fig. 
1) on the other h an d  is one 
of the largest of know n spe
cies of Chaetomorpha,  the 
filaments frequently a t ta in 
ing a length of 20 cm or 
more and  a diameter of 1 — 
1.5 mm.

In this connection a tten
tion m ight he draw n to the 
fact tha t  H o w e  (loc. cit.) 
places (with a query) the 
Conferva intestinalis Ag. as 
a synonym  under Chaeto- 
morpha clavata. The type 
specimens of these two plants 
suggest, however, that they 
represent distinct species.

Caulerpa  f i l i f o r m is  (Sulir) Hering, Ann. and Mag. Nat. Hist., 
8: 91, 1841. Amphibolis filiformis Suhr, Flora, 17: 737, pi. 2, fig. 13, 
1834. Caulerpa ligulata Harv. ex J. Ag., Till Alg. Syst., 1: 10, 1872. 
Caulerpa flagelli formis  forma typica (in part) and  form a ligulata Web.- 
v. Bosse, Monogr. des Caulerpes: 274, pi. 24, figs. 7— 8, 1898.

This species (fig. 2) is known in South Africa by the name Caulerpa 
ligulata hut this name must yield to the older C. filiformis. W e b e r - 

v a n  B o s s e  considers the South African plant to he a form  of C. flagelli- 
formis  (fig. 3) which was described by C. A g a r d h  (1822, p. 447) on 
a specimen that was collected at Cadiz by Ca b r e r a . C. flagelliformis

1. Chaetomorpha robusta  (Aresch..) Papenf  
(in Herb. G. F. Papenfuss).
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F ig. 2. Caulerpa  f i l i fo rmi s  (Suhr) H ering (in Herb. G. F. P a p e n fu ss). -— Fig. 3. 
Cauler pa  f lage l l i f ormis  C. Ag. The larger o f  the tw o sp ec im en s on the type sheet

(in H erb. A gardh).

seem s to be a very  ra re  species an d  is k n ow n  only  from  the type spe
c im en (No. 16375 in H erb . A gardh). A com parison  of South  A frican 
specim ens w ith  the p lan t from  Cadiz show s, how ever, th a t C. f i l i for
mi s  sho u ld  be re ta in ed  as a d istinct species. In  C. f lagell i formis  the 
f ro n d  is m ore or less cy lind rica l w hile it is com pressed in  C. fi l i formis.  
T he  bases of the  fro n d s  in the South  A frican p la n t have, m oreover, 
d is tin c t a n n u la r  constric tions, a fea tu re  w hich  is no t ap p a ren t in 
C. f lagell i formis,  in  the dried  condition , a lth o u g h  it is diagnosed by
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Fig. 4. Codium p laty lobium  Aresch., leclotype (in Mus. Botan. Stockholm).

G. A g a r d h  as b ein g  su barticu late . A nother strik in g  d ifferen ce b etw een  
the tw o sp ec ies lies in the fact that the b ases o f the fron d s an d  the
rh izom e are m u ch  th icker and tough er in  C. flagelli  form is  than  in
C. f i l i formis.

W e b e r -v a n  B o s s e  refers to a n d  h as  f igured  (loc. cit., pi. 2-1, 
fig. 8) a South  African specim en in  H o h e n a c k e r ’s Algae m a r in a e  sic
catae, No. 480, w hich  she believes to he rep resen ta tive  of C. flagell i -  

formis.  T h e  w rite r  h a s  not had  the  op p o r tu n i ty  of exam in ing  the sp e 
cimen in question  h i d  the one u n d e r  this n u m b e r  in  the  issue of
H o h e n a c k e r ’s exsiccata  be longing  to Herb. Mus. U ppsala  is typical 
C. f i l i formis.  It m ig h t  also he a d d e d  tha t  the  w r ite r  has  h a d  am p le  
o p p o r tu n i ty  of becom ing fa m il ia r  w ith  C. f i l i formis ,  w hich is very 
com m on  in cer ta in  pa r ts  of South  Africa, hut has  no t seen p lan ts  tha t  
could he re ferred  to C. flagelli  formis.

C a u l e r p a  V a n  Bo sseae  nom . nov. Caulerpa f i l i formis  Harv. ex 
,1. Ag., Till Alg. Syst., 1: 5, 1872.

This  species is not k n o w n  to occur in South Africa. It w as d e 
scribed hy J. A g a r d h  on one of H a r v e y 's  specim ens from  Friend ly  
Island. T he  b inom ia l  Caulerpa f i l i formis  Harv. ex J. Ag. (1872) is
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invalidated, however, hy (,. fili formis  (Suhr) Her. (1841) and the spe
cies is accordingly renamed in honour of Madame W e b e r -v a n  B o s s e  
who has contributed much to our knowledge of the genus Caulcrpu. 
The type specimen is No. 16347 in Herb. Agardh.

C odium  p la ty lo b iu m  Aresch., Nova Acta Reg. Soc. Sc. Upsal., 
Ser. 3, 1: 367, 1854. Codium Lindenbergii Binder ex Kill/., Tab. Phyc., 
6: 34, pi. 97, 1856; Schmidt, Bibl. Bot. 23, Heft 91: 60, fig. 43, 1923.

An ex a m in a tio n  o f A r e s c h o u g ’s sp ec im en s o f Codium platylobium  
has sh o w n  that th ey  are o f the p lant that is gen era lly  k n ow n  as C. Lin- 
denbergii. As the b in om ia l C. platylobium  is the older, it m ust su pplant 
C. Lindenbergii. T h e specim en that lias been  selected  as the type is 
p h otograp h ica lly  reproduced  as figu re 4.

Phaeophyceae.

C hlanidophora p lum bea  (Aresch.) comb, now Zonaria p lu m 
bea Aresch., Phyc. Cap.: 25, 1851; Nova Acta Reg. Soc. Sc. Upsal., 
Ser. 3, 1: 362, 1854.

An examination of the type of this little known plant (fig. 5) has 
shown that the thallus is distromatic and the species is accordingly 
transferred to Chlanidophora.  Certain species of Padina are also dis
tromatic but A r e s c h o u g ’s specimens lack I lie inrolled meristematic 
margin and the concentric zones of sori characteristic of this genus. 
(According to A r e s c h o u g , loc. cit., the sori of Ibis species are »in 
lineas concentricas subapproximatis»; but his specimens, two in n u m 
ber, contain very few sori and these can not be said to be arranged in 
concentric zones.)

Chlanidophora plumbea  differs in certain features from the type 
species of Chlanidophora, C. microphylla  (Harv.) J. Ag. (1894, p. 16). In 
C. microphylla  the cells in the two layers are of equal dimensions 
while in C. plumbea  Ilie cells oil one surface are considerably elongated 
in a direction perpendicular to the plane of the thallus. C. microphylla 
resembles Ualopteris in general habit while C. plumbea  resembles 
Stypopodium  zonale or certain species of Padina.

Two other species of Cddanidophora have been described thus far, 
C. repens  Okam. (1907, p. 112; 1931, p. 55) and C. abyssicola Setch. and 
Gardn. (1925, p. 658). C. plumbea  agrees with C. repens in the absence 
of paraphyses in the sporangial sori and in having these covered by an  
indusium. C. abyssicola differs from C. plumbea  in containing para-
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Fig. 5. Chlanidophora p lum bed  (Aresch.) Papenf. The larger of the two specim ens 
on I lie type sheet (in Mus. Botan. Stockholm ).

physes in the sporangia! sori and  in having m ultisporic sporangia. In 
C. plum bea  Ihe sporangia are tetrapartite .

F rom  the foregoing discussion it seems likely that at least two 
genera are included in Chlanidophora, one containing paraphyses in 
the sporangial sori and the o ther lacking them ; hut until the asexual 
reproductive organs in the type species, C. m icrophylla, have been 
discovered, it is not possible to decide which of the species should be 
removed to a new genus.

S typ o p o d iu m  zo n a le  (Lamour.) comb. nov. Fucus zonalis La- 
moiir., Diss.: 38, pi. 25, fig. 1, 1905. Zonaria zonata  C. Ag., Syn. Alg. 
Scand.: XX, 1817. Zonaria zonalis Howe in Britton, F lora of Ber-
14 B o ta n i s k a  N ot iser  tdhO.
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muda: 507, 1918. Zonaria lobata C. Ag., Syst. Alg.: 265, 1824. Stypo- 
podium lobatum  Külz., Tab. Phyc., 9: 25, pl. 63, fig. 1, 1859.

Certain authors ( B o r g e s e n ,  1914, p. 43; 1926, p. 94; H o w e ,  1918, 
p. 507; S e t c h e l l  and  G a r d n e r ,  1925, p. 659; T a y l o r ,  1928, p. 125; 
and others) do not accept Stypopodiuin  as a distinct genus but include 
it under Zonaria. As has been pointed out by W e b e r - v a n  B o s s e  

(1913, p. 177) it differs, however, from Zonaria in the irregular arrange
ment of its medullary cells. Additional features in which Stypopodiuin  
and Zonaria  differ from each other are: (a) In Stypopodiuin  each 
medullary cell is covered by a layer composed of several epidermal 
cells while in Zonaria each medullary cell is covered by a layer con
sisting of only two epidermal cells, (b) In Stypopodiuin  the sporangia 
form four spores while in Zonaria they usually form eight spores, 
(c) In Zonaria the sporangial sori contain paraphyses while in Stypo- 
podium  they lack paraphyses. In view of these differences it seems 
desirable to retain Stypopodiuin  as a genus distinct from Zonaria. The 
writer has not had the opportunity of examining the type of Stypo- 
podium zonale (from Santo Domingo, Haiti) but the South African 
plants agree well with the specimens from the West Indies that are in 
Herb. A g a r d h .

In this connection it might be pointed out that K j e l l m a n  and 
S v e d e l i u s  (1910, p. 186) and S c h m i d t  (1938, p. 217) distinguish the 
Zonariinae from the Padininae  by the absence of hairs on the sterile 
parts of the thallus in the former. This character does not hold, 
however, for it has been shown by I I a u p t  (1932) that the sterile parts 
of the thallus in Zonaria Farlowii contain concentric bands of hairs 
and the writer has also observed hairs on the sterile thallus of an as 
yet undetermined species of Zonaria from South Africa.

Dilophus Suhrii (Kütz.) comb, now Stoechospermum Sulirii 
Kütz., Tab. Phyc., 9: 17, pl. 41, fig. 2, 1859. Zonaria marginata Suhr, 
Flora, 17, Bd. 2: 723, pl. 1, fig. 6, 1834 (not Zonaria marginata C. Ag., 
Syst. Alg.: 266, 1824). Diciyofa marginata  Aresch., Phyc. Cap.: 23, 
1851. Dictyota prolifera Suhr, Flora, 22, Bd. 1: 66, pl. 1, fig. 39, 1839; 
Kütz., Tab. Phyc., 9: 5, pl. 9, lig. 3, 1859 (not Dictyota prolifera La- 
mour., Nouv. Bull. Sc. Soc. Philoni., 1: 331, 1809).

In this species the thallus grows by means of an apical cell and 
contains a polystromatic medulla. These features show that the plant 
must be referred to Dilophus.

As a synonym under Dilophus Suhrii should be included Dictyota
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proliferu Suhr (1839, p. 66), llie only existing specimen of which is 
now in Mus. Botan. Stockholm. This specimen had been in Herb. 
S o n d e r  (acquired by Stockholm) where K ü t z i n g  saw it and m ade the 
figure reproduced in his Tabulae Phycologicae, 9, pi. 9 (fig. 3). S u h r  

when describing the species gave the locality as M adagascar and 
rem arked th a t he had  received only one specimen. The specimen does 
not agree entirely w ith S u h r ’s figure of the habit but agrees fairly  
well w ith K ü t z i n g ’s figure. K ü t z i n g  (loc. cit.) points out that the 
type locality, M adagascar, as given by S u h r  is in error and that the 
specimen was collected at Algoa Bay by E c k l o n . On the sheet con
taining the specim en the locality nam e »Algoa Bai» has been crossed 
out and »Madagascar» substituted. In  addition the sheet contains the 
following note by S o n d e r : »Zonaria proliferu Suhr. Dictyotal Sdr. 
S u h r  hat den richtigen S tandort durchstrichen und M adagascar dafü r 
hingeschrieben. E c k l o n  h at sie in der Algoabay gesammelt — Das 
ganze ist ein junges Pflänzchen. Sdr. Kütz. tab. phycol. Vol. IX. t. 2315».

As S o n d e r  correctly rem arked, the specimen is a young p lant; 
but of its identity  w ith Dilophus Suhrii there seems to be no doubt. 
Its place of origin, Algoa Bay, is also the type locality of D. Suhrii, 
the original specimens of which were likewise collected by E c k l o n .

In connection w ith Dictyota proliferu Lam ouroux (1809, p. 331), 
which invalidates I), proliferu Suhr, it m ight be pointed out that a 
study of L a m o u r o u x ’s type (from Australia) m ay prove it to be identi
cal w ith a subsequently described species of the Dictyotciles. J. A g a r d h  

(1848, j). 97) places I), proliferu Lam our. under »species inquirendae». 
He cites L a m o u r o u x ’s Essai p. 58, w here only the nam e of the species 
is given, and  rem arks that the species is not described. The species 
was, however, described by L a m o u r o u x  in 1809.

Ecklonia fastig ia ta  (Endl. et Dies.) comb. nov. Pinnaria fusti- 
yiutu Endl. et Dies., Bot. Zeit., 3: 289, 1845.

This species is know n only from  the type (fig. 6) which is p re
served in Herb. Naturhist. Mus. Vienna. The specimen was collected 
at P ort Natal b y  P ö p p i g  and apparen tly  represents a distinct species of 
Ecklonia.

The m ost obvious characters that distinguish E. fustiyiuta from  
other species of Ecklonia  are found in its pinnae. These are slender, 
uncorrugated, spineless, and very narrow , alm ost stipitate, at the base. 
The latter feature was also referred to by E n d l i c h e r  and D i e s i n g  

in their diagnosis of the species.
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Fig. 6. E c k lo n ia  fa s tig ia ta  (Endl. et Dies.) P apenf .  T ype  specimen, about 1U nat. 
size (in Ilerl). Naturhist. Mus. Vienna).

It seems probable that P o p p i g  had obtained his specimen from  the 
drift as a fa ir am ount of collecting has been done in the D urban 
region w ithout anyone, as far as the w riter is aw are, having found this 
species again. It is likely th a t the plant occurs in the St. Lucia Bay 
region. This possibility is suggested by the fact that Dr. M. A. P o c o c k  

gathered on the beach at St. Lucia Bay two unidentifiable specimens 
of an  Ecklonia  w hich an inhabitan t of the region suspected of being 
representative of a »large» seaweed occuring along that coast. None 
of the o ther South African species of Ecklonia  apparently  extend as 
far north  as Durban.

Ecklonia Richardiana  J. Ag., Sp. Alg. 1: 147, 1848.
This species, described b y  .J. A g a r d h  from  New Zealand and 

Australia, is here recorded for the first time from  South Africa. The 
w riter is indebted to Miss H. M. L. P a y m e n t  of Rhodes University 
College, G raham stown, for calling his attention to the fact that a 
spineless Ecklonia  of the E. radiata type occurs on the Transkei coast 
at Dwesa (Bashee River m outh), and for a specimen of the species 
from  this locality. The plant (fig. 7) has been collected subsequently
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Fig. 7. E c k lo n ia  R ich n rd ia n a  J. Ag., sp ec im en  from  South  A frica , about */5 nat. size  
(in H erb. G. F. P a p e n fu ss). P h o to , Dr. M. A. P ocock .

by Dr. P o c o c k  and  the writer at Qora River mouth and  by Dr. P o c o c k  

at Cape Morgan, near Kei River mouth. It seems likely that the species 
is of fairly wide distribution 011 the east coast of the Cape Province 
but has been overlooked by earlier collectors. The South African 
plants agree well with those of this species from New Zealand and 
Australia that are in Herb. A g a r d h .

D e  T o n i  (1889, p. 780; 1895, p. 355) regards E. Richardiana as a 
form of E. radiatu. It seems desirable, however, to retain it as a sepa
rate species as it differs in certain features from E. radiata, ln E. Ri- 
chardiana (fig. 7) the pinnae are simple while in E. radiata (fig. 8 )1 
they are lobed. The lobed condition of the pinnae in E. radiata is 
also clearly shown in T u r n e r ’s (1809, pi. 134) excellent figure of the 
species. In E. radiata the pinnae are also broader and longer and  the 
plant as a whole is much more robust than in E. Richardiana.

E. Richardiana  differs from E. fastigiata in containing teeth along
the margin of the pinnae, in having shorter and broader pinnae and 
in having a shorter and thinner stipe (cf. figs. 7 and 0).

1 T he w riter is in d eb ted  to Mrs. G. E. P e r r i n  o f  L au n cesto n , T asm an ia , for
tlie sp ec im en  (ex L o w  H ead, Tas.) w h ich  is p h o to g ra p h ica lly  rep rod u ced  as figure  8 .
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Fig. 8. Ecklonia radiata  (Turn.) J. Ag. Specimen from Low Head, Tasmania, 
1/s nat. size (in Herb. G. F. Papenfuss). Photo, Dr. M. A. Pocock.

E cklon ia  exasperata  (Turn.) ,1. Ag., Sp. Alg., 1: 140, 1848. Fucus  
radiatus ß exasperatus T urner, Fuci, 2: 101, 1809.

D e  T o n i  (1889, p. 780; 1895, p. 354), in agreem ent with T u r n e r ,  

places Ecklonia exasperata (fig. 9) as a form  under E. radiata (fig. 8). 
Jl seems necessary, however, to regard  these two plants as different 
species, as was done by .1. A g a r d h  (1848, p. 140). The m ost obvious 
difference between them  is that the rhachis and the pinnae in E. ex- 
asperata contain num erous spine-like processes while these are absent 
in E. radiata. E. radiata is also a m ore robust species than  E. exaspe- 
rata (compare figs. 8 and 9).

In the South African plants of E. exasperata, the pinnae are of 
a som ew hat thicker texture and  are less sinuated than  in the Australian 
specim ens of this species that are in Herb. A g a r d h .  The general habit 
of the p lants from  the two regions suggests, however, that they are of 
the sam e species.

According to B a r t o n  (1893, p. 112) this species is recorded by
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Fig. 9. E cklonia exasperata  (Turn.) J. Ag. Specimen from  South Africa, x/s nat. 
size (in Herb. G. F. Papenfuss). Photo, Dr. M. A. Pocock.

A r e s c h o u g  from  Table Bay; but this statem ent is in error as A r e -  

s c h o u g  (1851, p. 30; 1854, p. 360) states that it is not know n from 
Table Bay, w hich is in accordance w ith the fact. It is a species that in 
South Africa attains its best development along the east coast of the 
Cape Province.

B i f u r c a r i o p s i s  gen. now

P lan tae solitariae, e basi lignosa modice ram osa exeuntes; frondes 
erectae, teretes, dichotom e ram osae; receptacula term inalia, juvenilia 
versus apicem  angustata, adultiora ±  truncata, sectione transversali 
ram is sustinentibus m ajora; oogonia oosporas 4 efficientia. 1

P lan ts solitary, arising from  a slightly branched woody holdfast; 
fronds erect, terete, dichotom ously branched; receptacles term inal,

1 The writer is indebted to Docent H. W e i m a r c k  for the Latin version of 
the description.
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(Fig. 10. Bifurcariopsis capensis (Aresch.) Papenf. ("in Herb. G. F. Papenfuss).

tapering when young, in older stages ending more or less abruptly  and 
of greater diam eter than the supporting branches; oogonia producing 
four oospheres.

B ifu rca rio p sis  capensis  (Aresch.) comb. nov. Fiicodium ca
pe use Aresch., Nova Acta Reg. Soc. Sc. Upsal., Ser. 3, 1: 339, 1854. 
Fucus capensis Külz., Tab. Phyc., 10: 7, pi. 16, fig. 2, 1860. Pelvetia 
capensis De Toni, Syll. Alg., 3: 215, 1895. Pycnoplujcus laevigatas
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Iviitz., Tab. Phyc., 10: 9, pi. 22, fig. 2, 1860. Bifurcaria laevigata 
Barton, Journ. Bot., 31: 82, 1893; Schmidt, Hedwigia, 77: 230, 1938. 
Fiicodium tuberculatum  var. dumosa  J. Ag., Sp. Alg., 1: 205, 18-18.

This species (fig. 10) has been placed in various genera by dif
ferent authors. A r e s c h o u g  (1854, p. 339), who first described the 
species, placed il in Fucodium,  a genus which is synonymous with 
Xiphophora, Pelvetia, and several other genera of the Fucales. De 
T o n i  (1895, p. 215) places it in Pelvetia to which it obviously does not 
belong as this genus is characterized by having flat fronds and oogonia 
with two oospheres. Pycnophycus  Iviitzing (1843, p. 359), under which 
genus K ü t z i n g  (1860, p. 9) described the species as P. laevigatus, is 
not available as it is founded on Bifurcaria tubereulata, the type species 
of the genus Bifurcaria.

B a r t o n  (1893, p. 82) and  S c h m i d t  (1938, p. 230) refer the species 
to Bifurcaria. it differs, however, from the other species of Bifurcaria, 
B. tubereulata  and B. brassicaeformis, in two im portant features viz., 
the absence of a rhizome and the formation of four oospheres in the 
oogonia. These characters show that this species should he excluded 
from Bifurcaria.

Bifurcariopsis might be compared with Xiphophora  in which genus 
each oogonium also forms four oospheres. Xiphophora  has compressed 
fronds, however, and in that respect differs from Bifurcariopsis  in 
which the fronds are terete.

Rhodophyceae.

Erythrotrichia Harveyi (Aresch.) comb, now Bangia Harveyi 
Aresch., Phyc. Cap.: 17, 1851.

An examination of A r e s c h o u g ' s  type material, as well as material 
collected by the writer, has shown that this species belongs to Erythro
trichia. The plant occurs on Macrocystis in Table Bay and belongs 
to that section of the genus in which the erect filaments arise from a 
basal disc. The filaments are gregarious, unbranched, uniseriate at 
first, the distal parts later becoming several cells wide and ribbon
shaped with a m axim um  width of about 85 p.. The maximum length 
of the filaments is about 5 mm.

Chaetangium ovale (Suhr) comb. nov. Dumontia ovalis Suhr, 
Flora, 23: 274, 1840. Delesseria saccata Lamour., [Ann. Mus. Hist. 
Nat., 20: 125, 1813 (in part)]. Chaetangium saccatum  J. Ag., Öfv. Kgl.
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Sv. V etensk. A kad. F ö rh a n d l., 6: 89, 1849; Sp. Alg., 2(2): 459, 1852. 
H alym en iu  saccata  ß s im p lex  C. Ag., Sp. Alg. 1(2): 208, 1822 (in p a rt) .

T he change in  nam e  of Ibis well k n o w n  species is u n fo rtu n a te ly  
necessary  ow ing to the fac t th a t Del esse ri a saccata  L am our., based  in 
p a rt on  the S ou th  A frican  p la n t, is a n o m e n  n u d u m  an d  the  b inom ial 
D nm on tia  ovalis S u h r (1840) an ted a tes  C haetang ium  saccatum  ,1. Ag. 
(1849).

D e lisea  f la c c id a  (Suhr) com b. nov. Sphaerococcus flaccidus  
S uhr, F lo ra , 17, Bd. 1: 728, pi. 1, fig. 11, 1834. C hondrodon flaccidus  
Kiitz., T ab . P hyc., 18: 25, pi. 70, figs. a — c, 1808. Calocladia Suhrii  
J. Ag., L innaea , 15: 21, 1841. Delisea Suhrii  .1. Ag., Sp. Alg., 2(3) : 783, 
1863.

It is necessary  to resto re  the specific ep ith e t u n d e r w h ich  this 
p lan t w as f irs t described  by  S u h r  (1834). .1. A g a r d h  (1841) ren am ed  
the species ow ing to the  fact th a t the nam e given to it by S u h r  was 
not a p p ro p ria te ; b u t Ibis custom  is no t in co n fo rm ity  w ith  the rules 
of b o tan ica l nom encla tu re .

P ti lo p h o r a  d iv e r s i fo l ia  (Suhr) com b. nov. P hyllophora  diversi-  
folia  S uhr, F lo ra  23, Bd. I : 262, 1840; Drége, Zwei P flanzengeogr. 
Doc.: 155, 211, 1843. P o ly p h a c u m  S m ith iae  B arton , Jo u rn . Bot., 31: 
175, 1893. Ptilophora spissa  B arton , Jo u rn . Bot., 34: 197, 1896; Delf 
an d  M ichell, Ann. B olus H erb ., 3: 104, 1922.

T he  w rite r  h as  been  fo r tu n a te  in being ab le  to exam ine one of 
S u h r ’s specim ens (in H erb . Berlin) of this little k n o w n  p lan t a n d  to 
estab lish  th a t it is a  species of Ptilophora.  S ince the p la n t w as firs t 
collected by D r é g e  (1843, p. 155) on  the east coast of South  A frica 
betw een the  U m ten tu  a n d  U m zim ku lu  Rivers, it has a p p a ren tly  been 
fou n d  on ly  by  F la n a g a n  at Kei M outh. T he reco rd  of B a r t o n  (1893, 
p. 175) of P o ly p h a c u m  Sm ith ia e  an d  those of B arto n  (1896, p. 97) 
an d  D e l f  an d  M i c h e l l  (1922, p. 104) of Ptilophora spissa  a re  based  
on F l a n a g a n 's specim ens of P. diversifolia  (in H erb. T y s o n , Dept. 
B otany , Univ. Cape T ow n).

T he true  Ptilophora spissa  (cf. IvÜTZiNG, Tal). Phyc., 19: 17, pi. 
45, figs. e— gj also  seem s to be a very  ra re  p lan t an d  has a p p a re n tly  
been collected only  by D r é g e  on w hose specim ens the species w as 
described  by  S u h r  (1840, p. 262). D r é g e  (1843, p. 157) fo u n d  it on 
the coast betw een  the U m zim ku lu  an d  U m kom aas Rivers.

T he specim en of P. d iversifo lia  th a t is in H erb. B erlin  (fig. 11)
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is cystocarpic . T he cystocarps 
are  fo rm ed  on  sm all la teral  
b ran ch es  a n d  a re  b ilocular. O ne 
of F l a n a g a n ’s specim ens in 
Herb. T y s o n  is te trasporic  a n d  
show s th a t  the  spo rang ia  are 
likewise fo rm ed  011 sm all la teral  
b ranches.

A characteristic  feature of  
both P. diversifolia  and  P. spissa  
is the presence of  sm all pro li
ferations 011 the surface o f  the 
fronds (cf. Ivü tz in g ,  1869, pi.
45 , figs. e, f).

A ttention shou ld  be called 
to the fact th a t  Ivützing (1847, 
p. 25) in his d iagnosis  of Ptilo- 
phorci gives as one of the c h a 
rac ters  of the genus the p re 
sence of m icroscopic  bristles 011 
the tha llus  (cf. Ivützing , 1869, 
pi. 45, fig. g). Schmitz  (1894, 
p. 193) a ttaches  considerab le  
im p o r ta n c e  to these bristles  as 
a ch a ra c te r  of this genus, and  
says in connection  w ith  his
reasons for  rejecting Ptilophora

Fig. 11. Pti lophora diversifolia  (Suhr)
prolifera  (Harv.) J. Ag. as a , T , . r ir 1 » ,• \- /  Papenf. Lectotype (111 Herb. Berlin).
species of Ptilophora:  »Das
jenige M erkm al, das a m  a u f 
fa l lendsten  Ptilophora spissa  auszeichnet, die e igen tüm lichen  S tache l
h aa re ,  das  fehlt Pt. prolifera  vollständig». These  bristles are  also 
presen t  in  P. diversifolia  but a s tudy  of them  in b o th  P. diversifolia  
a n d  P. spissa  has  sh o w n  th a t  they a re  no t a par t  of these p lan ts  bu t 
the spicules of an  in c rus ting  sponge. An ex am in a t io n  of sections ol 
the p lan ts  show s th a t  the spicules pro jec t f ro m  the surface  of the 
tha llus  b u t  are  not u n ited  w ith  the cells of the p lants. F ina l  p roof  of 
th e i r  an im a l  n a tu re  was ob ta ined  th rough  the k in d  assistance of P r o 
fessor T . G i s l é n  of the  zoological insti tu te  of Lund . It was fo u n d  th a t  
if p a r ts  of the p lan ts  are  boiled for  a  short  time in po tass ium  hydrox ide

7 V&fCd
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(KOH), the animal tissue is broken down and the spicules become 
detached from the plants while the plant tissue retains ils normal 
appearance.

In the preceding paragraph it was noted that S c h m i t z  does not 
accept Ptilophora prolifera (Harv.) .1. Ag. as a species of Ptilophova. 
Several fine specimens of this Australian plant, including one com 
municated by H a r v e y , are present in Herb. A g a r d h . In habit they 
show a striking resemblance with P. spissa and P. diversifolia and it 
seems likely that Gelidium proliferum  Harv. should be referred to 
Ptilophora.

Desmia Hornemannii Lyngbye, 1 Tent. Hydr. I)an.: 35, pi. 7, 
fig. c, 1819; J. Ag., Sp. Alg., 2 (2): 041. 1852. Chondrococcws Uorne-  
m anni  Schmitz, Engler's Bot. Jahrb., 21: 170. 1890 (in part). Sphaero- 
coccus Lambertii Suhr, Flora 17, ltd. 2: 728, 1834 (not Sphaerococcus 
Lambertii G. Ag.). Clxondrococcus Lambertii  Kiitz., Bot. Zeit., 5: 23, 
1847 (in part); Tab. Phyc., 17: 28, pi. 95, figs. a—-b, 1807; Schmitz, 
loc. cit., 21: 171, 1890; Kylin, Lunds Univ. Årsskr., N. F., Avd. 2, 34 (8) : 
8, 1938.

A comparison of some of S u h r 's specimens of Sphaerococcus L a m 
bertii with L y n g b y e 's original material of Desmia Hornemanni has 
shown that these names apply to the same species. S u h r ’s plants 
came from South Africa while the place of origin of L y n g b y e 's material 
is uncertain. L y n g b y e  (1819, p. 35) gave the locality as Helsingör 
in the Öresund, but this was in error, as has been pointed out by 
S c h m i t z  (1890, p. 171) and by R o s e n v i n g e  (1931, p. 017), and the 
plants probably were collected hv F o r s s k å l , during his expedition to 
Arabia and  Egypt, somewhere in the Red Sea or in the north western 
part of the Indian Ocean.

In connection with the South African plant that S u h r  called

1 II is to l)i> noted  that this species has a lw ay  been credited to M e r t e n s  w h o  
presum ab ly  w rote  the rev iew  of  T u r n e r ’s Fuci in Göttingische gelehrte Anzeigen  
lor 1815, Bd. 1, Stück (14 (pp. 625— 640) w here on p. 633 reference is m ade to  
Fucus H orn em a n n i .  No a u th o r ’s nam e a ccom p an ies  this article nor is it listed  
under M e r t e n s ’s n a m e  in the index number covering this period of  this journal.  
It m a y  be assu m e d ,  h ow ever ,  that the article w as  w ritten by M e r t e n s  as it is 
credited to h im  by  his  contem porar ie s ,  and as,  accord ing  to R o s e n v i n g e  (1931, 
p. 617), the writ ing in the n a m e  Fucus H o rn e m a n n i  on the type sheet of  the spec ies  
is that o f  M e r t e n s . The n a m e  Fucus H o rn em a n n i  as used by M e r t e n s  is, how ever ,  
a n o m e n  n u d u m  and the valid ity  of  this species  dates from 1819 w h en  it 
was f irst  described  b y  L y n g b y e .
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Fig. 12. D esm ia H o rn em a n n ii  Lyngb. Specimen f ro m  South Africa (in Herb. G. F. 
Papenfuss) .  —  Fig. 13. D esm ia trip inna ta  (Hering) J. Ag. (in Herb. G. F. Papenfuss) .
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Sphaerococcus Lam bertii, it should he noted that Suhr, although 
usually  credited w ith the species, did not describe it as new hut 
referred  it to Sphaerococcus Lam bertii C. Ag., w hich is the A ustralian 
Callophyllis Lam bertii (Turn.) Grev. This nom enclatura] complexity 
is, however, dissolved by the fact that Sphaerococcus Lam bertii Suhr 
(1834) is synonym ous w ith Desmia H ornem anni Lynghye (1819).

S c h m i t z  (loc. cit.) an d  subsequent authors dealing w ith Desmia 
H ornem annii (lig. 12) have assigned it to the genus Chondrococcus 
K ü t z i n g . This procedure is, however, contrary  to articles 50 and  51 
of the In ternational Rules of Botanical N om enclature (1935) and it 
seems desirable to restore the generic nam e Desmia, even though two 
of the three original species of this genus belong to Desmarestia Lam ou- 
roux  (1813). The genus Chondrococcus was, moreover, founded by 
K ü t z i n g  (1847, p. 23) on two species, C. Lam bertii and C. abscissas, 
of w hich only part of C. Lam bertii, judging from  K ü t z i n g ’s synonym y 
in his Species Algarum  (1849, p. 752), consisted of m aterial of Chondro
coccus as interpreted by later authors. The rem aining portion of 
K ü t z i n g ’s Chondrococcus Lam bertii belongs to Callophyllis Kützing 
(1843) viz., Callophyllis Lam bertii, and  his Chondrococcus (discissus 
belongs to Melanthalia  M ontagne (1843) viz., M. abscissa.

D esm ia tr ip in n a ta  (Her.) J. Ag., Sp. Alg., 2 (2): 640, 1852. 
R hodhym enia  tripinnata  Hering in Krauss, Flora, N. R., 4, Bd. 1: 209, 
1846. Chondrococcus tripinnata  Delf and  Michell, Ann. Bolus Herb., 
3: 118, 1922. Chondrococcus H ornem annii Kylin, Lunds Univ. Årsskr., 
N. F., Avd. 2, 34 (8): 8, 1938.

This species (fig. 13) has frequently  been referred to Desmia 
H ornem annii (as Chondrococcus Hornemannii) from  w hich it differs, 
however, in its sm aller size and m ore delicate fronds. It also inhabits 
a d ifferent level on the shore, being exposed during low tide while 
I). H ornem annii grows in the upper levels of the sublittoral zone or in 
rockpools som ewhat h igher up and apparently  never, or but rarely, 
becomes exposed.

A n a th eca  denta ta  (Suhr) comb. nov. Halym enia dentata  Suhr, 
F lora, 17, Bd. 2: 734, pi. 1, fig. 8, 1834 (not Rallym enia dentata  J. Ag.). 
Sarcodia capensis J. Ag., Till Alg. Syst., Afd. 4: 65, 1884: Kylin, Flori- 
deenordn. Gigart.: 56, pi. 20, fig. 50, 1932.

An exam ination of some of S u h r’s specimens of this species (in 
Mus. Botan. Stockholm) has show n that his plants represent the tetra- 
sporic generation of the p lan t that was later described by J. A g a r d h
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as Sarcodia capensis. The species should, however, be referred to 
Ancitheca w hich agrees w ith Sarcodia in m any respects hut differs from  
it in form ing its procarps 011 papillae and  not directly on the frond. 
The type species of the genus Sarcodia is .S. Montagneana (Hook, et 
Harv.) J. Ag. of w hich the w riter has seen a num ber of specimens 
in Herb. A g a r d h , including a cystocarpic plant (No. 29853) of the 
original m aterial of H o o k e r  and  H a r v e y  from  New Zealand. In none 
of the cystocarpic specim ens in Herb. A g a r d h  do the cystocarps occur 
on papillae.

S c h m i t z  (1896, p. 374) when describing Anatheca  did not refer 
to papillae but K y l i n  who has exam ined a fragm ent of an  authentic 
specimen of the type species, A. Montagnei, says (1932, p. 24): »Goni- 
m oblasten in besonderen kleinen Papillen in der Thallusfläche einge
lagert, ------------ » and  on p. 25: »Die Ivarpogonäste kom m en in kleinen
Papillen an  der T hallusfläche vor, und  zw ar in etwa derselben Weise
wie bei Meristotheca papulosa, — --------». For a characterization of
th e  g e n e r a  Anatheca  a n d  Sarcodia a n d  t h e  f a m i l i e s  to  w h i c h  t h e y  b e 

l o n g  c o m p a r e  K y l i n  (1932, p p .  13, 24, 54, 56).

D icure lla  scu te lla ta  (Her.) comb. nov. Sphaerococcus (Chonclras) 
scutellatus Hering, Ann. an d  Mag. Nat. Hist., 8: 91, 1841. Chondrus 
scutellatus Krauss, Flora, N. R., 4, Bd. 1: 210, 1846. Gigcirtina fasti- 
giata J. Ag., Sp. Alg., 2 (1): 276, 1851 (with respect to syn. of Hering 
only); Barton, Journ . Bot., 34: 459, 1896; De Toni, Sy 11. Alg., 4 (1): 
206, 1897 (with respect to syn. of Hering only). Phgllotglis flabellatus 
J. Ag., Öfv. Kgl. Sv. Vetensk. Akad. F örhandl., 4: 9, 1847. Dicurella 
flabellata  Harv., Ner. Austr.: pi. 50, 1847; J. Ag., Sp. Alg., 2 (2): 632, 
1852; Kylin, F lorideenordn. Gigart.: 55, 1932. Dicurella affinis J. Ag., 
Sp. Alg., 2 (2): 632, 1852; Kylin, loc. c it.: 55, pi. 19, fig. 48.

This species of H e r i n g  has suffered m isin terpretation ever since 
it was founded. In 1851 J. A g a r d h  (Sp. Alg., 2 (1), p. 276) placed it 
(with a query) as a synonym  under Gigartina fastigiata .1. Ag. and it 
has rem ained in this equivocal position up to the present time. B a r t o n  

(1896, p. 459), who has reexam ined H e r i n g s  type, says: »Major R e i n 

h o l d  most kindly  sent me from  the H am burg H erbarium  the original 
specim en of Chondrus scutellatus Hering, collected by K r a u s s  at P ort 
Natal. The fru iting  specim en =  Gigartina fastigiata  J. Ag., and the 
sterile p lan t is clearly different, having the whole in terior filled with 
roundish, thick-walled cells». The w riter has had  the opportunity  
of studying these p articu la r specimens. They are accom panied by a
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label co n ta in ing  H e r i n g  s orig inal descrip tion  in a slightly modified 
fo rm  as well as one inscribed with »Giyartina fastigiata  .1. Ag.» in 
B a r t o n 's h a n d w ri t in g .  The sterile plant (consisting of a few frag
ments) re fe rred  to by  B a r t o n  is indeterm inable .  Fortuna te ly ,  how 
ever, these f ra g m e n ts  a re  of no significance as fa r  as the identity  of 
Sphaerococcus scutellatus  is concerned, as it is clear from  H e r i n g  s 

diagnosis of the species tha t he was dealing with a fertile plant. B a r t o n  

identified the fertile  p lan t  as Giyartina fastigiata  ,1. Ag., but this de te r
m ina tion  is incorrec t.  The p lan t  differs f rom  G. fastigiata  .1. Ag. o r  
any  o the r  species of Giyartina  not only in its ana tom ica l structure , 
w hich is en tire ly  cellular, hut also in hav ing  seriately divided tetra- 
spo rang ia  w h ich  occur  in superfic ia l sori at the apices of the branches. 
These fea tures  suggest a  re la tionship  w ith  Dicurella  and  a com parison  
w ith  the species o f  this genus has  show n  th a t  Sphaerococcus  (C hon- 
drus) scutellatus  H ering  is identical with the la ter described Dicurella 
flabellato  (J. Ag.) H arv . As a sy nonym  u n d e r  Dicurella scutellata  
shou ld  be inc luded  also D. af f inis  J. Ag., the validity  of w hich  species 
has been questioned  previously by K y l i n  (1932, p. 55).

Before end ing  this account of Dicurella scutellata, it is necessary 
to discuss the question  regard ing  the probab le  place of orig in  of the 
type specimen. H e r i n g , in  his orig inal descrip tion  of the species, did 
not give the  locali ty  while K r a u s s  (1846, p. 210), w ho collected the 
specimen, gives T ab le  Bay as the locality. O n the label accom panying  
the type is w rit ten :  »Port Natal coll. Dr. K r a u s s ». T he locality nam e 
»Port Natal» w as probab ly  assigned to the specim en by  H e r i n g  but 
is in e r ro r  as this species does not occur at Port Natal. Its ea s te rn 
most reg ion  of occurrence  in South  Africa p robab ly  does not extend 
m u ch  beyond  P o r t  E lizabeth  where, however, i! is still present. It seems 
safe to conclude th a t  the type locality is Table  Bay w here  the plant 
is com m on  a n d  from  which place K r a u s s  recorded it.

T y lo tu s  c a p e n s is  (Scliin. ex Mazza) comb, now Gracilaria ca- 
pensis  Sclim. ex Mazza, Nuova Not., 18: 134, No. 166, 1907.

Th is  species (fig. 14) was described for  the first time by M a z z a  

on m ateria l sent to h im  by B e c k e r  w ho collected it a t  P o r t  Alfred. The 
w rite r  has not h a d  the opportun ity  of s tudy ing  M a z z a ’s specimens, 
w hich are  in the h e rb a r iu m  of the Royal University of Padova, but 
has  seen B e c k e r ’s duplicates, w hich  are in the h e rb a r iu m  of the b o 
tanical d ep a r tm en t  of the University  of Cape Tow n, an d  has also 
h im self  collected the p lan t  a t  the type locality.
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Fig. 14. Tylo tus  capensis  (Schm. ex Mazza) P ap en f. (in H erb. Becker, Dept. B otany, 
Univ. Cape T ow n). — Fig. 15. T y lo tus  denticulatus  (Schm. ex Mazza) P apenf. (in

H erb. G. F. P ap en fu ss).

An exam ination of the species shows that it belongs to Hie Graci- 
lariaceae. It, however, form s its tetrasporangia in sori and accordingly 
does not belong to Gracilarici. The sori are not localized at the tips of 
the branches w hich fact suggests that it belongs either to Curcliea or 
to Tylotus. The anatom y of ttie thallus and  the structure of the go- 
nim oblast show, however, that the species should be referred  to 
Tylotus.

T y lo tu s  denticu la tus  (Schm. ex Mazza) comb. nov. Gracilaria 
(lenticulata Schm. ex Mazza, Nuova Not., 18: 138, No. 172, 1907.

This species (fig. 15), like the preceding one, was described by 
M a z z a  on m aterial sent to him  by B e c k e r  who collected it at Port 
Alfred. The w riter has seen B e c k e r ’s duplicates and  has also collected 
the p lan t at P ort Alfred and other localities on the east coast of South 
Africa. The species should be referred to Tylotus  for the same reasons 
as those given under Tylotus capensis.
15 B o ta n is k a  N o t ise r  1940.
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E p y m e n i a  ca p en s is  (.1. Ag.) comb. nov. R hodijm en ia  capensis  
.1. Ag., Anal. Alg., Cont. 2: 58, 1894; Kyün, F lo rideenordn . R hodym e- 
niales: 21, pl. 8, Fig. 19. 1931. Epijm enia  stenoloba  Schm, ex Mazza, 
Nuova Not., 18: 191, No. 199. 1907; Ivylin, loc. eil.: 32, pl. 19, fig. 45.

An e x am in a t io n  of J. A g a r d h 's specimens of this species has  
s h o w n  that the reproductive organs are fo rm ed  on proliferations a r is ing  
f ro m  the su rface  of the thallus and  the species is accord ingly  t r a n s 
ferred  to Epijm enid .  It is proposed to designate as type the specim en 
(No. 26950) th a t  h a s  been photographica lly  rep roduced  by K y l i n  (1931, 
pl. 8, fig. 19). As a synonym  un d er  E. capensis  should  be inc luded  
E. stenoloba  Schm. ex Mazza, au then tic  m ateria l  of w hich  the w r i te r  
h a s  seen in B e c k e r ’s herbar ium  (Univ. of Cape T o w n ) .

G r i f f i t h s ia  c o n fe rvo id es  Suhr, F lora , 23, Bd. 1: 281, 1840. Grif-  
f i thsia  caespitosci Harv . ex .J. Ag., Sp. Alg., 2 (1): 82, 1851. G riffithsia  
corallina  B arton, Jo u rn .  Bob, 31: 113, 1893; Delf and  Michell, Ann. 
Bolus Herb., 3: 115, 1922.

T h is  species is com m only know n in South Africa as G riffithsia  
corallina  but a com par ison  of it with the E u ro p e a n  plan t of this n a m e  
has sh o w n  th a t  the South African p lan t is a d ifferent species. S u h r  

in 1840 described it (from False Bay) under  the nam e  Griffithsia c o n 
fervoides  and  re m a rk e d  that he had also seen a few filaments f ro m  
the K a f f ra r ian  coast. The writer has not been successful in locating 
an y  of S u h r ’s specim ens from False Bay b u t  has seen three specim ens 
(two in Mus. Botan. Stockholm and one in Herb. Agardh, No. 19762) 
u n d e r  this n am e  in S u h r ' s  writing  from  »Kaffernkiiste». S u h r  

p ro b ab ly  received these specimens after his descrip tion  of the species 
h a d  been published. It has not yet been established w h e the r  the p lan t 
f ro m  the East coast ( =  K affrarian  coast) is identical w ith  the p lan t  f ro m  
False Bay an d  neighbouring regions, but from  the  three specimens of 
S u h r  f ro m  »Kaffernküste» it is clear tha t  the b inom ial Griffithsia  
confervoides  applies to tile species w hich in South Africa passes as 
G. corallina.

B a l l i a  ser tu la r io id es  (Suhr) comb. nov. Callithamnion sertulu-  
rioides  Suhr, F lora , 23, Bd. 1: 282, 1840.

T h e  writer  h a s  been for tuna te  in being able to exam ine  one of  
S u h r ’s specim ens (Herb. Berlin) of this little k n o w n  species. T he type  
locality  is Table Bay wbere it has also been found  once by Dr. M. A. P o -  
COCK on a specim en of P loeam inm  m em b ra n a ceu m  wbich  was cast
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ashore at B laauw berg , 
and once by I lie w ri te r  
at O udekraa l .  In a d d i 
tion it has  been collected 
in fa ir  q u a n t i ty  at L a m 
berts Bay by m em b ers  
of the D ep a r tm en t  of 
Zoology of the U n iv e r
sity of Cape Tow n. A 
portion  of Dr. P g c o c k ’s 

specimen is p h o to g ra 
phically rep ro d u ced  as 
figure 16. As will lie 
seen from  this figure, 
the p lan t  is a Bcillia. All 
I he m a te r ia l  thus  fa r  
exam ined  h as  been s te 
rile bu t the  vegetative 
s truc tu re  of the species 
leaves 110 doub t as to its 
generic position. A cha- 
racteris tic  fea tu re  of the 
species is th a t  it does not 
become corticated.

F ig. Hi. B allia  se r tu la r io id e s  (Suhr) P apenf. X  33
Microcladia capen- (jn Herb M A Pocock)

sis (Kiitz.) comb. nov.
C eram ium  capense  Kiitz.,
L innaea , 15: 740, 1841; Tab. Phyc., 13: 3, pi. 5, figs. c— e, 1863.

Various au th o rs  have re fe rred  a South A frican p lan t  to C eram ium  
ru b ru m  but a com p ar iso n  of this p lan t  w ith  preserved m ater ia l  of 
C. ru b ru m ,  collected by Dr. E. B a a r d s e t h  a t Herd  la on the west coast 
of N orw ay, has  sh o w n  that the South  A frican plant differs f ro m  
C. ru b ru m  in hav ing  larger p r im a ry  cortical cells and  in being m ore  
extensively corticated . Ju d g in g  from  K ü t z i n g ’s descrip tion  of Cera
m iu m  capense  in  L in n aea  (Vol. 15, p. 740) a n d  fro m  his figures in 
T abu lae  Phycologicae  (Bd. 13, pi. 5), it is safe to conclude th a t  the 
so-called South  A frican  C r u b ru m  should  be re ferred  to this little 
k n o w n  species of Iv Ct z i n g . T h e  p lan t  is fa ir ly  com m on  in cer ta in  
localities b u t  has  suffered  m is in te rp re ta t ion . It is the only South
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African Ceramium -like plant that permits com parison w ith C. rubrum;  
but as K ü t z i n g  (1841, j). 740) correctly rem arked the cortical cells 
(especially the p rim ary  ones) are larger in the South African plant. 
As pointed out above, C. capense Kiitz. is also more extensively corti
cated than C. rubrum  and for this reason it is here transferred  to 
Microcladia w ith w hich genus it has more in common than with 
Ceramium.

Acrosorium  m a cu la tu m  (Kiitz.) comb, now Aglaophyllum m a
culatum  Kiitz., Tab. Phyc., 16: 13, pi. 34, figs. d—e, 1866. Nitophyl-  
lum  maculatum  Grun., Algae N ovara: 85, 1867. Nitophyllum unci
natum  var.? m aculatum  De Toni, Syll. Alg., 4 (2): 651, 1900.

This species was founded by K ü t z i n g  in 1866 on a specimen that 
he saw in Herb. S o n d e r . The w riter has not had  the opportunity  of 
seeing this specimen hut has seen the one on which G r u n o w  inde
pendently described the species in 1867. Gr u n o w ’s specimen (Col
lectio G r u n o w  N o . 1 7 2 5 4 ,  in Herb. N aturhist. Mus. Vienna) was sent 
to him  by R e i n h a r d t  who found it in Herb. B i n d e r  under the mscr. 
nam e Nitophyllum  m aculatum  Sonder. G r u n o w  gives a good descrip
tion of the species. His specim en is sterile but agrees with K ü t z i n g 's 

excellent figure of the habit of the plant. The species is fairly com 
mon along the east coast of South Africa and characteristically  has 
the discoloured spots m entioned by G r u n o w  and clearly indicated in 
K ü t z i n g 's figure d (loc. cit., pi. 3 4 ) .  G r u n o w  m istook these spots for 
tetrasporangial sori, hut as will be seen from  K ü t z i n g ’s figures the 
sori are localized at the apices of the branches, a feature which shows 
that the species belongs to the genus Acrosorium  (cf. K y l i n , 1924, 
p. 76).

In addition to the p lan t received from  Herb. B i n d e r , G r u n o w  also 
had  specimens that occurred as epiphytes on Cladophora Ecklonii. The 
latter specimens could not he located in Herb. N aturhist. Mus. Vienna, 
but they probably are not of Acrosorium maculatum  as the region of 
distribution of this species does not coincide with that of Cladophora 
Ecklonii ( =  C. capensis), which inhabits the colder south and west 
coast waters of South Africa.

The Botanical Laboratory, University of Lund. April, 1940.
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Some new Salix species and hybrids.
B y  B j ö r n  F l o d e r u s .

Salix bhutanensis F l o d e r u s ,  spec. nov. (?)■
Frutex 1.5— 3 m  altus. Ramuli divaricati, biennes 4 mm crassi 

nodosi brunnei vibicibus ligneis nullis, annotini (amentiferi) haud  
tenuiores in parte inferiore glabri in superiore sat dense cano-lanati, 
novelli c. 1,8 m m  crassi <lense albo-cane lanati foliis c. 11 praediti. 
Stipulae nullae vel usque 2 111111 longae lanceolatae glanduloso-serratae 
hirsutae. Petioli c. 3 111111 longi crassi cum basi costae dense albo- 
lanati. Folia c. 3 0 X 1 5 (—5 0 X 20) 111111 m agna elliptica basi obtusa 
f— truncata) apice acutiuscula integerrima plana, nervis secundariis 
c. 8— 11 vix elevatis et reticulo supra obsolete impresso instructa, supra 
viridia subtus glaucescentia utrinque demum costa albo-lanata excepta 
glabrescentia.

Ramuli novelli floriferi c. 10 infra ramulos novellos folii feros 
superiores (1 —)2 e gemmis usque 7 111111 longis ovoideis castaneo-fuscis 
hirsutis caducis erupti; gemmae inferiores (requiescentes) usque 3 (—5 ) 
mm longae obtusae nitide rutilae— brunneae glaberrimae. Pedunculi 
feminei c. 10 111111 longi crassi lanati, loliis 3 4 c. 10 111111 longis ovato-
rotundatis supra glabrescentibus subtus albo-micante longisericeis 
caducis praediti. Amenta feminea (permatura) praecocia divaricata 
50 —7 0 X 20 111111 magna densiflora. Squamae c. !,8  111111 longae lanceo
latae brunnescentes— fulvae longisericeae. Nectaria feminea singula 
ventralia c. 0,8 111111 longa cylindrica integra. Pedicelli usque 1 111111 
longi villosi. Capsulae usque 0 111111 longae anguste ovoideo-conicae 
apice rostratae dem um  stramineae vel viridule lirunnescentes glabri. 
Styli 1— 1,5 111111 longi integri vel apice fissi. Stigmata suberecta apice 
saepissime fissa. Semina 1,5 111111 longa.

H a b. Asia, Bhutan centr. Chendesi 7500 12. V. 1937 F. L u d l o m  et
(i. S h e r r i f f  3028 5  Hb. Brit. Mus. — Fig. 1.

I11 a small S7///.r-collection from Bhutan the au thor recently found 
a rich sheet of this form which m ay represent an undescribed species. 
Though the structure of staminate aments is unknown, it is evident
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that !he species belongs to Ihe Salices Chry sant hae K o c h , ils right 
to a place in this group is proved, in the au th o r’s opinion, by its 
thick, lanate shoots an d  glossy, orange-coloured basal buds, its short, 
stoutish. w oolhairy and  small-leaved peduncles and precocious, long 
and m ultiflorous catkins with long-hairy, silky-tomentose scales and 
single, ventral, cylindrical nectaries, long and finepointed, pale and 
glabrous capsules, long styles and narrow , frequently cleft stigmas.

Salix caprea  L. X rorida L a c k s c h ., h y b r .  n o v .

Differt a S. caprea L. ram ulis tenuioribus aequalioribus nitidule 
subolivaceis, gemmis m inoribus acutis subrubicunde fulvis, petiolis 
brevioribus (5— 10 m m  longis) teneris, supra cum basi costae p lerum 
que hirsutis subtus glabris, stipulis (rarissime persistentibus) ro tu n 
datis, foliis lanceolatis apice acutis tenuioribus planis, nervis secun
dariis magis num erosis (c. 10 12) gracilibus ornatis, et a S. rorida
L a c k s c h . foliis rem ote serrulatis obsolete glanduliferis partim  sub- 
integris, u trinque ])il is brevibus curvatis villosulis vel glabratis. 
( F l o d e r  us .)

H a b .  Sibir. A ltai, K a lm u ck ia  M uita 4. IX 1924 S. J. E n  a n d e r  »S. cap
rea h.X.daphnoides V ii.l .  sf. P ih li i» Hb. Stockh . 52 fo l.

The specimen on which the foregoing diagnosis is founded was 
brought hom e from  Altai in 1924 by the Swedish salicologist S. ,1. E n a n - 

d e r . Owing to the advanced season at which the m aterial was col
lected it lacks some characteristic type-attributes. Hut it is evidently 
to he interpreted as the bastard between S. caprea L. and S. rorida 
L a c k s c h ., w hich seems to have been overlooked hitherto. On the 
same occasion Dr. E n a n d e r  found genuine specimens of S. rorida in 
the same hab itat; though the branches of these have lost their previous 
pruinose coating, as have also those of the hybrid, their well-preserved 
rounded stipules, however, fully confirm  the determ ination.

S. caprea'X.rorida displays an interesting analogy w ith the closely 
related hybrids S. capreaX daphnoides and S. acutifo liaXcapreaX  
daphnoides w hich occur in several localities in Europe.

Salix  helvetica  V i l l .X p u rp u re a  L. liyhr. nov. 9.
Synon. S. Traunsteineri  (supercaprea  X purpurea) A. & J. K e r n ., Austerr. 

W eid. 143; A n d e r s s . ap. DC., Prodr. XVI: 2 (1868) p. 308; S e e m ., Synops. (1909) 
p. 296.

Differt a .S. helvetica V i l l . ram ulis sat aequalibus, gemmis rostratis, 
foliis estipulatis, m aturis apice acutatis acriterque glanduloso-serratis
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Fig. 1 S a lix  bhutanensis  F l o d ., size 1 : 1 .
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supra glabrescentibus, p lurinerviis (usque 18), am entis sessilibus hau d  
foliatis, stylis vix m anifestis, et a S. purpurea  L. foliis novellis obtusis 
subintegris sup ra  puberulis subtus pilis densissimis sat longis p raeser
tim apice m icante albo-sericeis, am entis crassioribus cano-tom entosis.

H a b .  Austr. Tirol, bor. N:o 143 Salix Traunsteineri  Nobis (su p er - 
capreaX. purpurea)  K itzbühel in  Nordtirol. K e r n e r . —  Salix Traunsteineri  
A. K e r n e r  ? . Tirol: Jagerstätten pr. Kitzbühel c:a 1840, leg. T r a u n s t e i n e r  
com m . J. M u r r .

In the H erbarium  Stockholmiense the au thor has been in a posi
tion to m ake a detailed exam ination of three authentical specimens 
of S. Traunsteineri K e r n . ($). This rare Salix-form  was interpreted 
as a bastard  between N. cajtrea L. and  S. purpurea  L. by earlier salico- 
logists — N .  J. A n d e r s s o n  and (). v .  S e e m e n  — , by the form er, 
however, w ith some reservation.

T hat S. purpurea  is one of tlie parents of S. Traunsteineri is 
evident, but of S. caprea the au tho r has not been able to find any 
characteristic traces. Everything goes to prove that the other com 
ponent of the hybrid  is S. heluetica V i l l . The following features 
characteristic of this species can lie recognized in S. Traunsteineri: its 
brow n-black young branches, its shorter and narrow er, dense flowering 
am ents, its extrem ely short and lanuginous pedicels and  short and 
lanate capsules and, finally, the densely glossy-haired surface of the 
underside of the young leaves. Evidently, the last-m entioned charac te r
istic feature cannot be due to a crossing between N. caprea and 
S. purpurea.

The nearest relative of this hybrid, know n to the author, will be 
S. lapponum  L .X S. purpurea  L., which hybrid  was produced in the 
year 1919 in several form s (6  9) by Dr. E. M a r k l u n d  during bis 
num erous Sa//x-hybridizing experim ents at the Botanic Garden of 
the University of Uppsala.
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Über den Gynäzeumbau der Gattung Scieranthus.

Von K. V. O s s i a n  D a h l g r e n .

In seiner Arbeit über die Embryologie der Centrospermen schreibt 
R o c é n  (1927, S. 149) wie folgt: »Das Gynäzeum von Scieranthus  wird 
von zwei Fruchtb lä ttern  konstituiert, bei deren Verwachsung ein deut
lich m ark ie rter  Griffelkanal entsteht. Dieser ist schon anfänglich stark 
papillos (Fig. 250 a) und erleidet eine bemerkenswerte Entwicklung, 
die sich u. a. aus Fig. 250 b ergeben dürfte. Man sieht dort an einem 
älteren Stadium, dass der obere Teil des Fruchtknotens papillos auf- 
geschlitztes Aussehen erhält, w ährend der eigentliche Griffel rü c k 
gebildet wird.» Um die Darstellung zu verdeutlichen reproduziere ich 
hier (Bild 1) die beiden angeführten Bilder in R o g e n s  Abhandlung. 
Der Autor k ann  wohl kaum  etwas anderes meinen als dass »ein deut
lich m ark ierter  Griffelkanal» auf Bild 1 a zu sehen sei; und es müssen 
wohl weiter die in diesem »Kanal» sichtbaren Papillen sein, die nach
her so kräftig  an  Grösse zunehmen, dass der F ruchtknoten ein »papillos 
aufgeschlitztes Aussehen» bekommen soll (Bild 15).  Man fragt sich 
wirklich, wo die beiden Griffel oder Narben, die eine Scleranthus-Blüte  
kennzeichnen, auf der Zeichnung geblieben sind. (Diese gibt einen 
Fruch tkno ten  wieder, dessen sagittal geschnittene Samenanlage offen
bar einen fertigen Fm bryosack hat.) — Danach heisst es etwas dunkel: 
»Diese eigentümliche Ausbildung eines Teils der Fruchtknotenw and 
ist um so bemerkenswerter, da ja Scieranthus eine trockene Schliess- 
frucht hat.» R ü g e n  sagt er habe »dem diesbezüglichen Entwicklungs- 
Verlauf» nicht folgen können und fügt hinzu: »Aber wenigstens bei 
den Caryophyllaceen  steht dieses Verhältnis ziemlich (sic!) ver
einzelt da.»

Ich habe R o g e n s  Angaben nicht bestätigen können. Wie aus 
m einen Mikrophotographien hervorgeht ist die angebliche papillose 
Ausbildung des Fruchtknotens weder bei Scieranthus perennis  noch 
bei Sel. annuus  vorhanden. (Die obere Partie der F ruchtknotenw and 
wird viel dicker im Vergleich zu der unteren wie z. B. die Bilder 2 und
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4 b zeigen). W ahrscheinlich  hat H ö g é n  n u r  einige wenige P rä p a ra te 1 
gemacht, und die auf Bild 1 b reproduzierten haarähnlichen  Papillen 
nach einem schiefgeschnittenen, schlecht gefärbten Schnitt, den er in 
der Eile gänzlich m issdeutet hat, gezeichnet.

Dass ich dazu gekom m en bin mich etwas mit Sclercmthus zu be
schäftigen ist durch folgende Angabe bei R o g e n  veranlasst w orden: 
»Eigentüm licherweise ist die endgültige O rientierung der Sam enanlagen

tago und anderen Spezien innerhalb  der Fam ilie, die apotrope Sam en
anlagen haben. E r b a t dies so bedeutungsvoll gefunden, dass er für 
die erstgenannte Art die noch bestehende Gattung Elism a  geschaffen 
bat. Nun ist es sehr interessant, dass die Sam enanlagen bei der Gat
tung D am asonium  zwei Sam enanlagen haben, eine epi- und eine apo
trope. (Siebe auch D a h l g r e n  1928, Bild 8.) Von diesem Typus sagt 
B u c h e n a u  sehr zutreffend: »Durch Fehlschlagen bald der einen, bald 
der anderen Sam enknospe könnten  beide Fälle daraus hervorgehen, — ». 
E in anderer Fall von verschiedener Orientierung der Sam enanlagen 
ist bei der Gattung Stilbe (Verbenaceae) nachgewiesen worden, wo

1 »Die em bryologische Untersuchung», schreibt R o c é n , (I. c. S. 148), »ist hier 
mit nicht geringen Schwierigkeiten vereint, da die Beschaffenheit der Fruchtwand, 
besonders bei älteren Stadien, die Güte der Fixierungen beeinträchtigt und das Schnit
ten (sic!) erschwert.» Die Schw ierigkeiten dürften jedoch vorzugsweise von der 
B eschaffenheit des urnenförm igen Rezeptaculums herrühren; der Name Sclercmthus 
(Hartblüte) wird wohl auch dam it Zusammenhängen.

Bild 1. a. Sclercmthus annuus.  Nach ROCÉN. 

b. Sclercmthus perennis. Der obere Teil des 
Fruchtknotens sollte papillos aufgeschlitzt sein. 

Nach R o c é n . —  Vergr. 60.

a b

bei den beiden untersuch- 
ten Arten nicht gleich. Scle- 
ranthus perennis kehrt 
näm lich die M ikropyle nach 
oben, Scleranthns annuus  
nach unten.» Dass zwei 
Arten derselben Gattung 
ihre Sam enanlagen in ver
schiedener Weise orientie
ren ist allerdings sehr be
m erkensw ert jedoch nicht 
einzig dastehend. So hat 
schon B u c h e n a u  ( 1 8 6 9 )  be
obachtet, dass die Sam enan
lage bei Alisma natans epi- 
trop w ar im Gegensatz zum 
Verhältnis bei Alisma plan-
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a I>

Bild 2. Scleranthus perennis.  a. Samenanlage (mit fertigem  Em bryosack im fo l
genden Schnitte). Vergr. 110. b. Samenanlage mit jungem Embryo. Vergr. 100.

J u n e l l  (1934, S. 54) bei St. ericoicles apotrope Sam enanlagen konsta
tiert hat, obwohl diejenigen der anderen Arten epitrop sind.

W ährend  einer Excursion in Schonen 1924 habe ich auf einem 
Sandfeld bei Ilarlösa  M aterial vom B astard Scleranthus annuusX pe-  
rennis  eingesam m elt. In dem grellen Sonnenlicht stach der Bastard 
deutlich gegen seine E lternarten  ab, un ter denen er recht häufig vor
kam . N achdem  R o g e n s  Abhandlung erschienen war, interessierte es 
m ich nachzusehen welcher O rientierungstypus der Sam enanlage beim 
B astard  der dom inierende sei. Es zeigte sich, dass die M ikropyle nach 
oben gekehrt war, wie es bei Scleranthus perennis  der Fall ist.

Von Scleranthus annuus  hatte ich allerdings schon 1916 einige 
Notizen nebenbei m itgeteilt, meine P räparate  sind aber leider verloren 
gegangen, und ich konnte m ich nicht an  die Beschaffenheit der Sam en
anlage erinnern . Indessen kam  m ir die Angabe über die Orientierung
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der Samenanlage 1 »ei dieser 
Art etwas fraglich vor. 
K r a f t s  (1917. S. 322) Um- 
risszeichnungen von frühen  
Stadien der Entwicklung 
der Samenanlage gaben kei
nen Anhalt für die Beur
teilung der Sache; aus einer 
mehrmals reproduzierten 
Zeichnung (z. B. in E n g - 

l e r s  Syllabus) geht doch 
hervor, dass der gebogene 
Embryo im reifen Samen 
seine Radicula und seine 
(Kotyledonen nach oben keh 
ren, was ja nicht besonders 
gut mit der angegebenen 
Richtung der Mikropyle 
übereinstimmt. Einige P ro 
beschnitte zeigten auch, 
dass die Samenanlage — 
trotzdem dass R o c é n  be
stimmt das Gegenteil be-

Bild 3. Scleranthus annuus. Junge Samenan- hauptet __ v o n  demselben
läge mit Embryosackmutterzelle. Vergr. 210. Typus ist wie bei Scleran

thus perennis (Bild 4), ob
wohl ich erst jetzt dazu komme diese Beobachtungen zu veröffent
lichen.

Die von R o c é n  (Bild 1 a) mitgeteilte Eigur eines Schnittes durch 
ein junges Gynäzeum bei Scleranthus annuus  ist der Wirklichkeit 
derart unähnlich, dass die Frage berechtigt ist. ob er überhaupt eine 
Sclerantlms-BKüe abgezeiclinet hat. Bild 3 zeigt also eine junge Samen
anlage mit einer Embryosackmutterzelle, und auf Bild 4 a sehen wir 
eine andere mit einem zweikernigen Embryosack. Irgend welche Um
kehrung der Samenanlage ist nicht eingetreten, und der Suspensor 
des Embryos 1 bleibt daher auch nach oben gerichtet (Bild 4 b).

Von Scleranthus perennis schreibt R o c é n , dass die Entwicklung

1 Neulich hat S o u é g e s  (1938, S. 1404) eine ausführliche Darstellung der spe
ziellen Em bryoentwicklung hei Scleranthus perennis  gegeben.
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a b
Bild 4. Scleranthus annuus. a. Sam enanlage mit zweikernigem  Em bryosack. Vergr. 

110. b. Sam enanlage mit fünfzeiligem  Em bryo. Vergr. 100.

anfangs wie hei Sel. annuus  verläuft, dass aber allmählich »eine eigen
tümliche Rückkrüm m ung» der Samenanlage eintritt, wodurch die 
Mikropyle gegen die Griffelbasis gewandt wird. »Der Fall», schreibt 
er, »besitzt bei den von mir untersuchten Arten der Caryophyllaceen 
kein Gegenstück»; leider kommt er nicht einmal bei Scleranthus peren
nis vor.

Zusammenfassung.

1) Die von R o c k n  bei Scleranthus  angegebene papillose Ausbildung des oberen 
Teils des Fruchtknotens existiert nicht.

2) Fehlerhaft ist auch seine Behauptung, dass die Sam enanlage bei Scleranthus  
annuus ihre M ikropyle nach unten kehrt.

Uppsala, Botanisches Laboratorium, März 1940.
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Smärre uppsatser och meddelanden.

A short note on parasitic Fungi from the Azores.

In 1937 the Swedish botanist Dr. H e r m a n  P e r s s o n  and his wife visited 
the Azores, chiefly for  studies of the Mosses. However, they also brought 
home with them  a collection of ferns and phanerogams. Par t  of this collec
tion now belongs to tlie Botanical Garden, Gothenburg and part to the Bota
nical D epartm ent of the Swedish Museum of Natural History in Stockholm. 
Personally 1 have studied the material belonging to our museum and tried 
to pick out tlie few parasitic fungi represented in it. Dr. P e r s s o n  has studied 
the material in Gothenburg and sent me the specimens he thought were 
with fungi.

The material I have at my disposal is neither large nor very important, 
hut as we still know very little about the fungi of the Azores 1 think it will 
he of some value to publish the determinations. Probably many valuable 
news concerning the fungi of the Azores would be found if one studied the 
whole collection of phanerogam s from  the islands, which are in different 
herbaria. 1 have bad no reason, however, to make such a study.

I know only of the following papers dealing with the fungi of the Azores. 
B e r k e l y  (1874) mentions only 2 species collected by the Challenger expedi- 
tion on San Miguel. T r e l e a s e  has listed 43 species of fungi from the 
islands, of which 14 belong to Uredinales. T u t i n  and W a r b u r g  mention 
5 species from  the Azores, all Uredinae, 3 of which have not earlier been 
known from tlie islands.

In my list here are mentioned 10 species from  the Azores 8 of which 
arc new to the islands. W ith  the 46 species from  the Azores already known, 
we still have only 54 from  these islands, which of course, is a very small 
parantage of all existing species. Since I am sure many species of great in
terest are to he found in these islands, with their  rem arkable flora o f higher 
plants.

1) o t h i d e a c e a e. Phyllaclwra Trifolii Feld. San Miguel: F urnas on 
Trifolium Ligusticum  Ball). Sao Jorge: Villas das Velas on 'Trifolium scab- 
rum  L.

M y c o s p  h a e r e 11 a c e a e. Mycosphaerella  sp. Sao Jorge: between 
Calheta and Topas on dead leaves of Carcx azorica Gay. The very common 
genus Mycosphaerella  was not recorded hitherto  from  the Azores.

M o l l i s i a c e a e .  Fabraea Sciniculae (Wallr.) Itehm. St. Jorge: inter 
Calheta et Topas c. 600 m s. m. on Sanicula azorica  Guthn. No Fabraea is 
hitherto  mentioned as occurring on the Azores.

It is very uncertain  if F. Saniculae  really belongs to the genus Fabraea, 
but no research has been made on this point. I was not able to find any 
16 B o ta n iska  Notiser IO'/O.
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d if fe rences  betw een  the  F a b rae a - sp ec im en s  on  Sanicu la  azorica,  w h ich  species 
is en dem ic  on the Azores a n d  is very  close to 8. europaca  L.

A/ c / a m  p s o r a c e a e. H ya lospora  A d ian t i— Capilli veneris  P. et 
H. Sydow. San Miguel: Capellas on A d ia n th u m  capillus veneris  L.

T h is  in te res t ing  species  w hich  occurs  in S o u the rn  E urope ,  Algeria, an d  
P e rs ia  is new  to the  f lo ra  of the Azores

M elam p sora  h y p e r i c o r u m  (DC.) Schroet. Pico: inter Lageno et Caes, 
on  H y p e r ic u m  h u m i f i i s u m  L. San Miguel: Lagoa do Congro 011 the  sam e host.

T h is  species h a s  e a r l ie r  been  collected 011 the  is lands 011 H y p e r ic u m  
fo l io su m  D ryand .

P  u c c i n  i a c e a e. P h ra g m id iu m  Potentil lae  (Pers.) Karst. San Mi
guel: F u r n a s  on  P oten t i l la  p ro c u m b en s  Sibth. T his  species is no t  h i th e r to  
reco rd ed  f ro m  the Azores.

P ucc in ia  F ra n ken ia e  Link. On spec im ens  of Frankenici p u lveru len ta  in 
the h e rb a r iu m  collected a t  San Miguel: P o n ta  D elgada 1898 by K n u t  B o h u i n . 

T h e  species w h ich  is no t h i th e r to  reco rd ed  f ro m  the  Azores was also collected 
on the  is land  San Miguel by  H u n t .

P ucc in ia  obscura  Schroet.  San Miguel: Lagoa  do Congro. On leaves 
of L u zu la  m u lt i f lo ra  (Betz.) Lej. This  fungus  is n o t  earl ier  reco rd ed  f ro m  
the  Azores.

T h e re  has  been m u c h  confus ion  co ncern ing  the L uzu la  m ult i f lo ra -g ro u p  
in the  Azores. T r e l e a s e  m entions  L. cam pestr is  DC. and  T u t i x  and  W a r 
b u r g  L. m u lt i f lo ra  DC. var .  congesta  Lej. As a lready  sta ted  above, th e  m a 
terial collected by P e r s s o n  belongs to  L. m u lt i f lo ra  (Betz.) Lej.

P uccin ia  si lvatica  Schroeter .  San Miguel: L agoa do Congro. On Carex  
vulcanica  Höchst.  T h e  species is new  to the f lo ra  of the Azores.

K ü k e n t h a l  in his C o rex -m on og raph  states tha t Carex vulcanica  is on ly  
a subspecies  of Carex p ilu li fera  L. R egard ing  this 1 agree w ith  m ore  recen t 
au th o rs ,  w ho  cons id e r  C. vulcanica  to be a d is tinct species.

U ro m yce s  Poae  R ab en h .  II, 111. San Miguel: F u rn a s  on Poa tr ivialis  L. 
T h is  co m m o n ,  w idely  d is tr ib u ted  species is new  to the flora  of the Azores.

M n e e d  i n a c e a e. R am ular ia  p u n c t i fo r m is  (Schlecht.) v. Höh. San 
Miguel: F u r n a s  —  E p i lo b iu m  o b scu rum  Schub.

T h is  is th e  first R a m u la r ia  m en tion ed  f ro m  the  Azores. It seems possib le  
tha t  th is  species (Svn. R a m u la r ia  Epilob ii  Karst.,  R am ularia  m o n tan a  Speg.) 
is p o ly m o rp h o u s  a l th o u g h  the  species on C ham aener ium , E p ilob iu m  palustre,  
E. ro se u m  an d  E. H o r n e m a n n i  has  been considered  as dis tinct new species. 
Since, how ever ,  p e rson a lly  I have never  s tudied  th o rou gh ly  the difficult genus 
R a m u la r ia  I am  u n a b le  to  c lear  up  this  quest ion  at present.

S tockho lm , B o tan ica l  D ep ar tm en t ,  Swedish M useum of N atu ra l  H istory .
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T r e l e a s e , W i l l i a m . B o ta n ica l O b servation s on the A zores A nnual R eport the  
M iss. Bot. G arden, 8. 1897.

T u t i n , T. (i. a n d  W a r b u r g , E. F. N otes on the F lora  o f  th e  A zores. Journ . o f  
B otan y . V ol. 70, 1932.

T i l  A r w i d s s o n .

Inventeringen av Skånes Flora.

Under å r  1939 h ar  inventeringsarbetet bedrivits efter samma principer 
som år  1938 (jmf. Bot. Not. 1939, 397— 398).

Registreringen. Disponent G u s t a f  S v e n s o n  h ar  under år 1939 fortsatt 
arbetet med lit teraturen och praktiskt taget slutfört detta. Överste G e o r g  B j ö r n 
s t r ö m  har  fullbordat registreringen av äldre anteckningar, och folkskoleinspek
tör T h .  B r a n d t  h a r  avslutat arbetet med registrering av lektor H å r d  a v  S e 
g e r s t a d s  anteckningar. Genom vart och ett av dessa registreringsarbeten ha 
omkr. 25,000 lokaluppgifter tillkommit. Dessutom ha överste G e o r g  B j ö r n 
s t r ö m ,  kyrkoherde O. J. H a s s l o w  och tandläkare P. T u f v e s s o n  lämnat up p 
gifter på lokaler, belagda med exemplar i deras herbarier.  Sammanlagt om 
fattar nn det registrerade materialet omkr. 80.000 uppgifter. Registerlap
parna ha under  vintern 1938/39 ordnats på arter  och äro därmed klara att 
införas i kortfackskåpets slutliga register. Härmed ha ett antal yngre del
tagare varit sysselsatta en kväll i veckan.

Fältarbetet. Under året ha  flera Skånebotahister slutfört de år  1938 på
började områdena, andra  ha  påbörjat eller slutfört nya. Sammanlagt ha nu 
20 botanister varit verksam m a vid detta arbete. — Av de nedan som nya 
upptagna om rådena h ar  Södra Mellbv undersökts för flera år  sedan.

Följande socknar ha under  1939 inventerats eller äro  fortfarande före
mål för inventering:

Benestad: B ö r j e  E m i l s s o n  
Björka: H. W e i m a r c k  

Blentarp: H. W e i m a r c k  
Brunnby: S e v e r i n  A x e i j .
Espö: G e o r g  B j ö r n s t r ö m  
Everlöv: H .  W e i m a r c k  

Fin ja  (västra delen): G e o r g  B j ö r n 
s t r ö m  

Förslöv: A. U g g l a  
Gråmanstorp: T o r e  D o n n é r

1 Istorp: II. W e i m a r c k  

Lund: G u s t a f  S v e n s o n  

Södra Mellbv: E. A s p l u n d  
Oderljunga: A s t a  L u n d i i  
Sövde: II. W e i m a r c k  

Tossjö: S e v e r i n  A x e l l  
Välinge: G e r t r u d  J ö n s s o n  

Södra Åsum: H .  W e i m a r c k  
Öved (södra delen, 1 sekt.): 

MARCK.
W e i -

De inventerade områdenas läge och storlek f ram går av omstående karta , 
där de i likhet med föregående å r  u tm ärkts  med en bred, heldragen ram. 
Den inventerade delen utgör omkr. 2,000 kvkm, d. v. s. något mer än Ve av 
hela landskapet.

I likhet med föregående å r  ha specialister på kritiska släkten och vissa 
k ryp togam grupper  varit verksamma inom landskapet.
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TRÄLLEI

Under 1939 höll Sektionen Skånes Flora två sammanträden 
den 15 februari, årsdagen för Sektionens tillkomst, med föredrag av 

H. W e i m a r c k  om floran i Örkened;
den 18 november med föredrag a v  T h .  B r a n d t ,  A s t a  L u n d h ,  B ö r j e  

E m i l s s o n  och O l o f  A n d e r s s o n  om resp. Hyby, Oderljunga, Benestad och 
den skånska svampfloran. Efter föredragen följde samkväm på Botaniska 
Museets föreläsningssal.

Sektionen Skånes Flora vill h ä r  framföra sitt vördsamma tack till 
K ii n g 1. F  y s i o g r a f i s k a S ä 11 s k a p e t i Lund, som i likhet med 

å r  1938 understödde arbetet med 800 kr., varav 635 kr. fördelades mellan 
5 studerande för undersökningar inom Skåne och 135 kr. användes till inköp 
av anteckningsböcker, papper och kartor  samt till biträde vid pressning;

alla dem, som bidragit till utförandet av det omfattande registrerings- 
och fältarbetet.

Arbetsu tsko tte t .
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In lägg  i fråga om  nordgränsens  läge inom  Sverige för 
Centaurium um bellatum  Gilib.

Uti Botaniska Notiser har  R i k a r d  S t e r n e r  nyligen (1939, h. 4) publi
cera t en ingående, sorgfällig utredning av nom enklaturen för släktet Cen
taurium  och för två av dess arter: C. vulgäre  Rafn och (i viss mån) C. urn- 
bellatum  Gilib.

Om den s is tnämnda arten, betecknad som »the rarest and most sou
therly» av Sveriges tre väsentligare a r te r  (den 3 :e-=C. pulchellum  Druce), 
säger S t e r n e r : »In south Sweden it reaches its n o r t h e r n  l i m i t  as far 
south as in the northern  par t  of G ö t a l a n d . »  (Spärr vid citer.) Denna 
utsago synes tarva någon kommentering resp. korrigering.

Förekom st av C. umbellatum  inom S v e a l a n d s  provins Söderm an
land ä r  nämligen, redan i lätt tillgänglig li tteratur, väl konstaterad. Efter 
del att å r  1858 (i H a r t m a n ’s flora, uppl. 7) en lokal publicerats: »Södmld. 
Åkerö: G. D r a k e . »,  och en annan  tillkommit i sam m a floras uppl. 10 (1870): 
»Södmld. Utåcker i Råby enl. C. I n d [e b e t o u ] . » ,  giver T h e d e n i u s  i sin flora 
(1871) följande sammanfattning: »Nyköpings län: i grannskapet av de stora 
sjöarna Yngaren och Långhalsen, t. ex. vid Utåker i Råby socken; Åkerö i 
Bettna socken och i Björkvik [socken].» 1 enlighet härm ed upptages också 
denna provins —  Södermanland — som den nordligaste i flororna av H a r t - 
m a n  (1879), N e u m a n - A l f v e n g r e n  (1901), L i n d m a n  (1918 o. 1926) och 
K r o k - A l m q u i s t  (1935).

Utöver de 3 redan publicerade socknarna (R ä b y, B e t t n a  och 
B j ö r k v i k )  kunna h ä r  framläggas tvenne, nämligen:

dels, på grund av förf:s egen iakttagelse (under en jak ttu r  omkr. 1890): 
L e r b o  sn (Gotthardsberg),

dels, med stöd av herbarie-exem plar i Riksmuseum: B o g s  t a sn
(Törnby) Ax. L i n d s t r ö m  1891.

Summa sum m arum  hava alltså 5 S ö d e r m a n 1 a n d s socknar uppvisat 
Centaurium umbellatum  som gäst inom sina gränser.

I Upsala Bot:a instit. och i Riksmuseum förefintliga pressexemplar med 
uppgiven fyndort: »Södertelje» resp. »Nicolai sn (Andebol)» hava härvidlag 
i c k e blivit medräknade, enär  i fö rra  fallet etiketten uppenbarligen är  sk r i
ven av en mycket ung scolaris, och i senare fallet etiketten h är rö r  från en 
man, vilkens lokaluppgifter å fackm annahåll  »anses i viss utsträckning bero 
på  s. k. etikettförväxlingar».

Eljest förefaller sis tnämnda uppgift skäligen rimlig, i det att lokalen 
nära  anslu ter  sig, som ett S-0:ligt led, till här  beskrivna 5-sockenbältet.

Dessa 5 Södermanlands-socknar äro placerade inom ett tvärbälte, med 
Lerbo som W-lig utpost och Bogsta som den O-ligaste. F rån  de 4 härovan 
näm nda detaljlokalerna —  Gotthardsberg, Åkerö, Utåker och Törnby — u t
gör avståndet till närm aste  punk t a Södermanland-Östergötlandsgränsen 
( =  Svealand-Götaland-gränsen) resp. 16, 18, 25 och 33 km.

Vid beaktande av nu näm nda faktiska förhållanden finner förfm 
S t e r n e r  s förläggande av nordgränsen ti l l  nordliga delen av G ö t a l a n d  
ej vara  nöjaktig t exakt (hl. a. s trider ju detsamma mot — i och för sig rik-
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tiga — uppgifterna i gängse floror om Södermanland som nordligaste provins 
för utbredningen). Riktigare hade naturligt nog varit att angiva artens sven
ska nordgräns såsom förefintlig inom södra delen av S v e a l a n d  (in the 
southern part of Svealand)!

C a r i . T il  M ö r n e r .

Litteratur.

D i e  ii a t ii r 1 i c h e n P f 1 a n z e n f a m i 1 i e n nebst ihren Gattungen 
und wichtigeren Arten, insbesondere den Nutzpflanzen. Unter Mitwirkung 
zahlreicher hervorragender Fachgelehrten begründet von A. E n g l e r  und 
K. P r a n t l . Zweite stark vermehrte und verbesserte Auflage herausgegeben 
von A. E n g l e r  ( f ) .  Fortgesetzt von H . H a r m s . — Leipzig, Verlag von 
W i e  h  e  L m  E  n  g e  l  m  a n  n  .

Band 17 b. Augiospermae. Reihen Rhoeadales und Sarraceniales, redi
giert von H. Harms . 779 S., 486 Fig. 1936.

Band 5 b. VIII. Abteilung: Eumycetes (Fungi). Klasse: Ascomycetes. 
Reihe Euascales. Unterreihe VIII. Tuberineae, bearbeitet von E d u a r d  

F i s c h e r . 42 S., 22 Fig. 1938.

I det senast utgivna fanerogambandet av E n g l e r - P r a n t l s  andra  u p p 
laga ha följande stått för bearbetningen av de olika familjerna: F r . B o l l e  
(Resedaceae), L. D i e l s  (Droseraceae), F r . F e d d e  (Papaveraceae), Ii. H a r m s  

(Nepenthaceae), F. P a x  (Moringacae, Bretschneideriaceae), F. P a x  und 
K. H o f f m a n n  (Capparidaceae, Tovariacae), O. E .  S c h u l z  (Cruciferae) och 
J. C. Tu. U p h o f  (Sarraceniaceae). H a r m s  lämnar en redogörelse för de 
olika ås ikterna om ordningarna Rhoeadales’ och Sarraceniales omfattning 
och deras ställning i systemet. Utgivaren kan inte ansluta sig till de av 
E. R. S a u n d e r s  m. fl. förfäktade åsikterna om fruktbladens morfologi. Det 
vanliga antalet karpeller tolkas därför  som 2 i st. f. 4 (2 fertila och 2 sterila). 
F rågan  utvecklas vidare av respektive medarbetare under de olika familjerna.

Papaveracéernas blombyggnad erbjuder särskilt intresse på grund av- 
talförhållandena (2- eller 3-talsserier) och den hos de zygomorfa blommorna 
utvecklade transversaldorsiventraliteten. Anmälaren vill ifrågasätta läm p
ligheten av att, som i kapi I lot om blommans byggnad skett, använda termen 
»symmetrisk» som beteckning för en blomma med endast ett symmetriplan. 
»Ensymmetrisk» hade varit tydligare. F e d d e  går vid behandlingen av blom
byggnaden ut från M u r b e c k s  omfattande och noggrant utförda undersök
ningar. Blomkapitlet avslutas med en överskådlig uppställning av de olika 
släktenas blomformler. Som flertalet forskare anser F e d d e  Fumarioideae 
vara den mest härledda underfamiljen i motsats till L é g e r , vars avbildade 
fylogenetiska schema går ut på en evolution i motsatt riktning. Familjens 
systematiska ställning dryftas ingående. F ör  vissa specialutredningar hän
visas till författarens monografi i E n g l e r s  Das Pflanzenreich.

Den ojämförligt största parten av innehållet tillkommer familjen Cruci-
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ferae. E tt flertal forskare h a r  gjort beaktansvärda försök att klassificera 
dessa växter. De olika systemen har  emellertid blivit mer eller mindre a r t i 
ficiella. Det av S c h u l z  uppgjorda s tamträdet över Cruciferae grundar  sig 
i första hand  pä b lomm ans och fruktens byggnad samt h järtb ladens läge i 
fröna. Stor betydelse tillmätes också honungskörtlarnas gestalt och a n o rd 
ning liksom form och inbördes förhållanden hos epidermiscellerna i f ruktens 
skiljevägg. Som m indre  viktiga i sammanhanget betecknas olika slags hårig
het samt märkets form  och gynoforens utbildning.

Vid behandlingen av fam. Sarraceniaceae lämnas utförliga uppgifter i 
fråga om de insekter, som tjäna  växten till föda, liksom i fråga om dessa 
växtarters ekologi. I översikten av fam. Nepenthaceae til ldrar sig de olika 
refererade ås ik terna om Nepenthes-bladets morfologi ett stort intresse. S arra
ceniaceae och Nepenthaceae förmodas ha uppkom m it ur  en gemensam Rana- 
les-gren. Droseraceae anses ej vara närm are  besläktad.

Band 5 b (Ascomvcetes) u tkom m er i häften. Nu föreligger en bearbet
ning av Tuberineae av E d u a r d  F i s c h e r . 1 den utförliga li t teraturförteck
ningen finner man även en avdelning för lokala bearbetningar, där  Tu. M. 
F r i e s  svenskspråkiga översikt av de skandinaviska form erna också har  tagits 
upp. Ontogenin är, som fram går av texten, blott ofullständigt känd. Geo
grafisk utbredning, s tåndortsförhållanden och användning beskrives ingående.

F ö r  en pr ivatperson ligger det i regel u tanför  möjligheternas gräns att 
anskaffa  Engler-Prantls  s tandardverk med dessa många välskrivna och rikt 
illustrerade band. Man får  hoppas på större spridning till biblioteken av 
detta fö rnäm sta  allmänt botaniska uppslagsverk i vår tid. På de biologiska 
läroverksinstitu tionerna har  arbetet en uppgift att fylla, inte minst som u t
gångspunkt för al lehanda vetenskapliga undersökningar.

A r n e  H ä s s l e r .
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Notiser.
Letterstedtska priset, 650 kronor, tilldelades vid K. Vetenskapsakademiens 

sammanträde den 28  februari 1940  docent R u d o l f  F l o r i n  för lians arbete »Die 
Koniferen des Oberkarbons und des unteren Perms. T. I IV .

Doktorsdisputation vid Lunds Universitet. Fil. lic. H a k a n  H j e l m q v i s t  för
svarade för vinnande av filosofie doktorsgrad den 6 mars 1940 en avhandling 

Studien über die Abhängigkeit der Baumgrenzen von den Temperaturverhältnissen 
unter besonderer Berücksichtigung der Buche und ihrer Klimarassen».

K. Vetenskapssocietetens i Uppsala Linnépris tilldelades 1940 docent G. M a l m 

s t r ö m , Stockholm, för hans arbete Hallands skogar under de senaste tre hundra 
åren» och professor H. O s v a l d , Uppsala, för hans arbete »Myrar och myrodling».

En kommission »Skånes Flora» inom K. Fysiografiska Sällskapet i Lund.
Vid sammanträde den 10 april 1940 beslöt K. Fysiografiska Sällskapet att 
inom Sällskapet inrätta en kommission »Skånes Flora» med ändamål att övervaka 
användningen av de medel, som av Sällskapet ställes till disposition för invente
ringen av Skånes Flora samt all genom redogörelser vid sammanträden underrätta  
Sällskapet om arbetets fortskridande. Till ledamöter i kommissionen utsågos pro
fessor II. K y l i n , professor H e r i b e r t  N i l s s o n  och docent O. G e r t z .

Undertecknad önskar för en cytogenetisk undersökning erhålla material av 
Anthoxanthum  från alla delar av landet (frön eller plantor). Frön från olika 
plantor böra ej blandas. Noggranna lokaluppgifter böra medfölja.

G u n n a r  ö s t e r g r e n  

e. o. amanuens 
Institutionen för ärftlighetsforskning, Svalöv.
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Insamlingen till Botaniska Notisers Jubileums
årgång 1939.

Våren 1938 u tsän de stvrelsen för L u nd s Botaniska Förenine- ett
upprop m ed  väd jan  t 
bidrag m ed verka  till 
Notiser för år 1939.

F ö ljand e p ersone  

K. Aj ze l ius
E. A l m qu is t  
Axel  An dersson  
Sven  An der sso n  
K. An er ud  
.1. Arrhenius  
I II. Ar w id ss o n
E. As p lu n d  
II/. Barr  
./. B. Bengt s son
A .  Berg  
G. B e rn s t rö m  
Ch. Bi rch-Iensen  
K. Björl ing  
G. Bj ör ns t r öm  
C. Bli d ing  
G. Bo r gs t r öm  
T. Borgva l l  
Th.  Bra ndt  
K. B ö k m a n  
G. Böös
G. B. Cedergren  
O. Dahlgren  
Th.  Dahlgren  
G. Drake  af  Hage l s ru in  
.1. Edels t  a m

ill Fören ingens m e d lem m  
u tgivandet av en jubileur

r h ö rsam m ad e styrelsens

B. E g e rs t r ö m  
G. Kl ander  
R. Er  har  dt  
K. Fa lck
E. F l o d m a r k  
R. Florin  
Th. Fol in  
S.-S. Forssel l
F. Th.  Fries  
II. Fries  
R. F. Fries  
O. Gertz
C. F. Gustafsson  
Å. Gustafsson
A. H a fs t r öm  
X. I la g m an  
T. II assel  rot
B. Hederén  
O. Heilborn  
II. Hessel  ma n  
II. H je lm q u is t  
Hj. H o lm  
Bj. Holm gre n
F. Hul tén  
d. H åka n sso n
G. Ilien

ar att genom  penning-
nsårgång av B otaniska

v ä d ja n :

F. ln gva rs son  
.4. Jansson  
F. Jonsson
C. L. K ie l lander  
N. Kierke ga ard
F. Kjel lgren  
S. Lagergren  
J . L a ge rk ra nz  
R. L a m m  
II. L a m p r e c h t  
Gunvor  La ndgren  
S. A. Larsson  
F b b a  Larsson  
T. Lev  ring  
O. IJdén  
J. L inders
C. G. Li l l ieroth
B. L in dq ui s t  
.1. Lind s ted t  
Hildur  L ju ngd ah l
F. L ju ng s t rö m  
II. L u n d b o r g  
Sara L u n db o rg  
L. L u n d s t r ö m  
J. L y b i n g
G. M a lm s t r ö m
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./. M anritzon E. Rennerfelt G. Tom etorp
A. M iin tz ing A. Roos S. Torgård
S. M årtensson A. von Rosen \ i vi T ä ck  holm
Hj. Möller 0. Rosenberg Ä. Uddling
C. Th. M örner G. Samuelsson ,1. Llrici
J. A. N a n n fe ld t G. Scliolander IL Vallin
11. Nilsson G. Seh ä f f  er A. Vilke
11 er i bert Ni Isson IL Sernander 11. Virgin
(i. N  i Is so n-Le  i ss ner .1. Sjögren E. Wall
T. N o r l in d h L. G. Sjöst ed t H. Weilndl
C. M. N o rrm a n M. Sjöivall H. W eim a rck
G. N o rrm a n ./. .1. 0. S kå r  m an S. W i ed ling
Elsa N y l io lm ./. .1. Snell H. Witte
11. Osvald H. Stenar Tli. W olf
Louise  Overton IL Sterner G. Åberg
0 . Pa lm gren S. Suneson E. Å ker lund
II. Persson N. Svedelius Å. Å kerm a n
.1. R a sm u sso n S. T h u n m a r k

D essu tom  b idrog  N ordstedtska F onden  genom  professorerna 
Harald  K y l in  och Heribert Nilsson  m ed ett s tö rre  belopp.

In sam lin g en  inbrag te  sam m anlag t  k ro n o r  2,(>74: 17, näm ligen u n 
der å r  1988 1 ,252:41 och under  å r  1939 1,421:76. Sekreterarens 
r ä k e n sk a p e r  över insam lingen ha u tan  a n m ä rk n in g  reviderats  för år  
1938 av G. Nilsson-Leissner  och Olof Tedin  den 4 m ars  1939 och för 
å r  1939 av Sven  T. Andersson  och Oscar Pa lm gren  den 21 april 1940. 
F ö ren in g en  beviljade vid sa m m a n trä d e  den 26 april  1940 full och 
ta c k sa m  ansvarsfr ihe t .

Till alla de personer, genom vilkas välvilliga stöd utgivandet av 
B o tan iska  Notisers jub ileum sårgång  m öjliggjordes, och lill alla dem, 
som å r  1939 bidrogo  med vetenskapliga uppsa tse r  och avhand lingar  
i l idskrif ten ,  få undertecknade  f ra m fö ra  ett va rm t och vördsam t lack.

L u n d  i april  1940.

Svan te  Snneson  11. W eim arck
o rd fö ra n d e  i Lunds B otan isk a  Förening redaktör för B otaniska N otiser


