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This issue o f  Botaniska  N o tise r  is the last in the 
long history of the jou rna l ,  at least as far as can 
be judged  at the m om ent o f  writing. By the end  
of 1980 four Scandinavian botanical jou rna ls  will 
have ceased  to appear to give w ay to a new  jo in t 
Scandinavian  journal,  ‘N ordic  Journal o f  
B o ta n y \  The final decision to initiate the new  
en terp rise ,  ‘Nordic Journal o f  B o ta n y ’, was 
taken  as late as March 5th, 1980, as a  result of 
coopera tion  betw een rep resen ta tives  of D en 
m ark , Finland, N orw ay and  Sw eden.

The Swedish Botaniska  N o tiser  departs  from  
the scene after appearing in 133 volum es (the 
jo u rn a l  did not appear regularly  until 1871), the 
Danish Botan isk  Tidsskrift ceases  afte r 75 vol
um es, the likewise Danish jou rna l ,  Friesia, a f te r  
10 volum es and the fourth  jou rna l ,  N orw eg ian  
Journa l o f  B o tany,  after 27 volum es.

The Editors  of B otan iska  N otiser  and the 
Editorial Board have decided  to  devote this issue 
to botanical research , past and  p resen t,  as re 
lated to Lund and including the history o f  B o ta 
niska Notiser.  A generous ex tra  grant for this 
issue from the sponsor, the Swedish N atural Sci
ence  R esearch  Council, is gratefully acknow l
edged.

The history  of the journal has been varied and 
reflects much o f  the deve lopm en t o f  botan ical 
science. Som e of the changes  in scope or o r 
ganization  grew out o f  the w ishes o f  the readers  
and  con tribu tors ,  o thers  w ere  in the na tu re  o f  
com pulso ry  changes en fo rced  by the sponsor.  
During the first 120 years o r  so o f  its ex is tence  
B otan iska  N otiser  has been  a mainly national 
en terprise .  F rom  being p opu la r  or sem i-popular 
the jou rna l has gradually b ecom e entirely sc ien 
tific. F o r  the last twelve years  or so B otan iska  
N o tise r  has been in ternational in scope and the 
language used mainly English. Dr G. W eim arck ,

the E dito r  from 1972 to 1975 and during 1980, 
recounts  the history o f  B otan iska  N o tiser  from 
1839 to our  days and points to some trends in its 
con ten ts  (pp. 415^442).

Botaniska  N otiser  has long a ttrac ted  the in teres t 
of subscribers  and con tribu tors  from m any c o u n 
tries. The Editors have had  the p leasure o f  s ee 
ing an increase in the num ber  and quality of 
papers  subm itted  by au thors  from m ost parts  o f  
the world.

W hy, then , should a flourishing jou rna l cease  
to appea r?  The reasons are  com plex and o f  long 
standing. Professor A. Kylin, who for m any 
years has held a leading position in the  world of 
botanical publishing in S w eden  and Scandinav ia ,  
presents  the background  (pp. 443-450).

And why should the final issue o f  an in te rna
tional botanical jou rna l be mainly devo ted  to 
botanical research  at L und , ju s t  one o f  the 
Swedish universities?

B otan iska  N otiser  has been  edited alm ost e n 
tirely in L und , from 1839 to  1846 and from 1871 
o n w a rd s— 118 out o f  the 133 volum es. For long 
periods research  in Lund was the m ajor source  
o f  contributions. Dr O. A lm born surveys th ree  
cen turies  o f  botanical research  at L und  (pp. 
451-474).

The main part of this issue com prises  original 
botanical research  papers  with a re levance  to 
Lund. All (first) au thors  bu t  one are  bo tan is ts  
presently  w orking in Lund or who are g radua tes  
o f  L und  bu t with Chairs at o ther  universities . 
The contribution  by P ro fesso r  H. Lange-B er-  
ta lot, Frankfurt-am -M ain , (pp. 585-594) is p a r 
ticularly w elcom e, closely re la ted  as it is to a line 
o f  research  that has been  in the forefront since 
the days o f  the Agardhs. All book rev iew ers  are 
also from  Lund.
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The time and space available have, reg re tt
ably, had a restric tive influence. Many more 
papers  could have been included under o ther  
c ircum stances.  We hope, how ever,  that this 
concluding issue will be considered  a suitable 
tribute to m ark  the passing o f  a venerable jo u r 
nal.

It is not in place here  to dep lore  the d isappea r
an ce  o f  B otaniska N o tise r ,  w h a tev e r  ou r  feelings 
m ay be. Instead we ex tend  a w elcom e to ou r  
read e rs  and con tribu to rs  to partic ipa te  in making 
the  com ing ‘N ord ic  Journa l o f  B o ta n y ’ a su c 
cessfu l undertaking.

Special offer: General Index of Botaniska Notiser 1959-1980

A General In d ex  o f  Botaniska  N o tiser  for the 
period 1959-1980 is in preparation . It is to be 
published during  the second half o f  1981.

The G eneral Index  is to com prise  an index of 
w riters, a list o f  reviews of literature, a list of 
announcem en ts ,  a subject index, an index of 
species and subspecific  taxa, and corrigenda. 
The volum e is expec ted  to com prise  abou t 300 
pages.

The con ten ts  of Botaniska  N o tiser  are  largely 
p f  p erm anen t in terest.  As pointed out by Wei- 
m arck  (this issue, p. 428) the G eneral Indexes  
previously published have already been found to 
be of great value  for information retrieval. The 
new Index will also greatly increase the co m 
mercial value  o f  a series o f  Botan iska  N o tiser

from  the point o f  v iew  o f  fu ture  co llec to rs  of 
botanical literature.

W e therefore urge all subscribers  to  take a d 
vantage of the reduced  price offered below  and 
o rd e r  the N ew  G eneral Index now.

The price has been  set at 290 S E K  provided  
the o rder  is received  before May 1st, 1981, after 
w hich the price will be 490 S E K . O rd e rs  should 
be sent to the Editorial Service, S w ed ish  N atural 
Science R esearch  Council, P .O . B ox 23 136, 
S-104 35 S tockholm , Sw eden.

A limited num ber o f  the tw o p rev ious  G eneral 
Indexes  of Botaniska  N o tiser  are  still available: 
for 1839-1938 (1,007 pp.,  15 S E K ) and  for 
1939-1958 (294 pp .,  30 SEK ).

The enclosed o rd e r  form may be used .
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Botaniska Notiser  was established in Lund in 1839 and ceases to ap p ea r  with this issue. 
F rom  1839 to 1868 the journal did not always appear with regularity, and during certain 
periods it was edited in S tockholm  or Uppsala . Since 1871 it has appeared  regularly and has 
been edited in Lund. From 1922 onwards Botaniska Notiser  has been ow ned  by the Lund 
Botanical Society. From  being semi-popular it has gradually becom e a scientific journal. 
Since 1970 only phytotaxonom ical papers in a broad sense, o f  international interest, and 
written in English, Germ an or French have been accepted. The proportion  of non-Swedish 
contributions has increased considerably since the Second World War. F rom  the 1840’s till 
the present day the am ount of material published per year has increased roughly sixfold. A 
selection of papers that have contributed to the developm ent of  botanical research  is 
presented .

Gunnar Weimarck, Department o f  Plant Taxonomy, University o f  Lund, Östra  Vallgatan 
20, S-223 61 Lund, Sweden.

The fact tha t B otan iska  N o tiser  will cease  to 
ap p ea r  after a long and com m endable  ex istence 
calls for re trospec tion  not only regarding the 
history  of the journal but also regarding the 
science to which it has been devoted.

Among still-existing botanical journa ls  that 
have appeared  with reasonable regularity B o ta 
n iska  N otiser  would seem to be second in age to 
Flora oder a llgem eine botanische Zeitung  only, 
Regensburg/ M arburg/Jena (1818—). (The B o ta n i
cal M agazine ,  or  Curtis’s Botanical M agazine  
that has appeared  in L ondon  from 1793 onw ards , 
is not a journal in the p roper sense of the w ord.)

T he  purpose o f  this contribution is threefold. 
F irs t,  to give a historical survey o f  the journal 
itself with em phasis  on two men of note: the first 
E d itor, A. E. L indblom , and C. F. O. N ordsted t 
w ho was Editor for 51 years. Secondly , to sketch  
som e trends in the con ten ts  o f  Botaniska  N otiser  
during various periods. Thirdly, to present som e 
fields o f  particular interest w here developm ents  
in botanical research  are reflected in con tr ibu 
tions to Botaniska Notiser.
In preparing this paper I have drawn on many sources, 
in particular Danielsson (1965, 1967), Eriksson (1962) 
and Lindroth (1954). Major sources of information on

the history of Botaniska Notiser  and of botanical re 
search at Lund have been surveys, biographies and 
obituaries in this journal,  mainly those  by Almborn 
(1980 pp. 451—474), G ertz  (1924 pp. 97-125; 1939 pp. 
273-290), Hjelmqvist (1958 pp. 5-33), Kylin (1980 pp. 
443^450) and Norlindh (1955 pp. 1-5). References to 
papers in Botaniska N otiser  do not appear  separately 
in the list of References at the end of this paper.

Figures 3-5 are based on a classification of the con
tents of Botaniska Notiser  volume by volum e, almost 
48,500 pages in all. Tables of con ten ts ,  blank pages, 
indexes or plates with separate  pagination or without 
pagination have been excluded. E ach  article was 
classified under one of 16 headings representing  differ
ent fields of  Botany (Fig. 3). T he (approximate) 
num ber of pages devoted to each of these  fields was 
expressed in per cent o f  the num ber o f  pages in the 
respective volume. The value for each  year is given as 
the arithmetic mean of three volumes viz., the volume 
of any given year and the preceding and following 
volumes. This use of gliding th ree-year m eans should 
partly com pensate  for excessive effects o f  chance in 
the material. The precise delimitation o f  any given 
volume from that immediately preceding it and from 
the following one is to some ex tent determ ined  by 
random factors such as the space available, the 
Editor’s decisions on layout and the like.

Reports from societies have been classified under 
Miscellaneous (no. 15) when consisting of brief notes 
and com m unications only, but under  the appropriate 
heading (1-14) when, for example, a lecture has been 
docum ented in the form of an original p ap e r  with the
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lecturer as the au thor  (this was not uncom m on during 
the period from  1886 to 1921).

The percentual distribution of contributions by 
authors from various parts  o f  the world (Fig. 4) and 
that of the languages in which the main text of the 
papers is written (Fig. 5) are also presented as gliding 
three-year m eans and calculated from material under 
the headings 1-14 only.

The num ber of prin ted  pages per volume is shown in 
Fig. 6, and the m ean  num ber of pages per contribution 
(gliding th ree-year m eans) in Fig. 7. Since the amount 
of  text appearing on one page has varied widely at 
different times correc tion  has been made from an esti
mate of the num ber of characters  and spaces per page 
of the main text.

The three-year m eans for 1979 are approxim ate  since 
the figures for Vol. 133, Issue 4 (this issue), were still 
preliminary w hen F igures 3-7 were prepared.

H istory o f  B o tan isk a  N otiser

In troductory s tage

During the first decades  o f  the 19th cen tury  the 
natural sc iences  had no prom inent p lace in the 
mind of the ed u ca ted  public in Sw eden. Rather, 
em phasis w as laid on  art, poetry and o the r  arts 
subjects, and  the  influence o f  rom antic  philos
ophy was g reat. In this cultural clim ate, how 
ever, the L in n aean  biological tradition was able 
to flourish, with field botany perhaps  in the lead. 
M any of th e se  early  19th century  field botanists  
w ere natu ra lis ts  ra th e r  than research  w orkers  
(see L indro th  1954 pp . 162-164).

Botanical activ ity  w as also in tense outside the 
universities o f  U p p sa la  and L und  and the Royal 
A cadem y o f  Science in S tockholm  w hich at that 
time were the  cen tres  of scientific s tudy  in Sw e
den. M any schoo lteachers  and, even  more, 
country  c le rgym en w ere  com peten t am ateur 
botanists .

With this background  in mind it is not surpris
ing that a jo u rn a l  such as B otan iska  N otiser  
should co m e  into being. Among field botanists  
d ispersed o v e r  the w hole o f  Sw eden and the 
o ther  Scand inav ian  countries  the difficulties of 
com m unica tion  w ere  a  severe obstacle . Scandi
navian bo tan is ts  also found it difficult to keep in 
touch with deve lopm en ts  in B otany abroad .

A ccording to available docum ents  the initia
tive was taken  in 1838 by Elias Fries. F ries , the 
renow ned m ycologis t,  had s tarted  his academ ic 
career  in L und  u n d e r  the likewise prom inent 
phycologist C. A. A gardh and had been  appo in t
ed P rofessor o f  Practical E conom y in U ppsa la  in 
1834. H e  ad d ressed  his appeal to A. E. L ind

blom , at that time one of the applicants  for the 
Chair o f  B otany in L und  that had been v acan t 
since C. A. A gardh had left to becom e a b ishop. 
L indblom , who w as full o f  en thusiasm , 
published the first issue  of the jou rna l on May 1, 
1839. T he jou rna l w as run as a private en terprise .

The firs t ,  unse tt led  per io d  (1839-1868)

Lindblom  defined the scope of Botaniska  N o t i 
ser  in an in troduc to ry  editorial in the first issue 
(Fig. 1). The jo u rn a l  was to contain  (1) 
m onographs, descrip t ions , floristic no tes ,  
phytogeographic  su rveys ,  e tc .,  concern ing  the 
flora o f  Scand inav ia ; (2) papers  on physiology, 
ana tom y, etc .;  (3) b r ie f  reports  and  co rre sp o n 
dence ; (4) rev iew s o f  Scandinavian  trea tises; (5) 
reviews o f  im portan t foreign trea tises ; and (6) 
b rief  excerp ts  o f  in te res t  in Scandinavia from  
foreign jou rna ls .  This general scope was 
maintained with som e variation by subsequen t 
E d ito rs  up to the end  o f  1921.

F rom  the beginning till as late as the 1960’s the 
scientific con ten ts  w ere  com bined  with at least 
som e con tribu tions  w ritten  in a m ore popular  
style. T he sem i-popular  nature o f  some c o n 
tributions often m akes it difficult o r  even im poss
ible to distinguish be tw een  original papers  and 
reviews or exce rp ts .  This applies in particu lar to 
the volum es up to 1868 as papers  by foreign 
botanists  w ere frequently  transla ted  into 
Sw edish  from an original published e lsew here , 
and republished in Botan iska  N o tiser  m ore or 
less in full.

B otan iska  N o tise r  tu rned  out to be a success  
as a  scientific p ro jec t though not econom ically . 
H ow ever ,  the jo u rn a l  ceased  to ap p ea r  at the  end 
of 1846. The reason  was a personal tragedy. 
L indblom  had s ta r ted  his ca ree r  in Lund in a 
very  promising way. H e was born in 1807 and 
defended  his thesis  under  C. A. Agardh at the 
age of only n ine teen . H ow ever ,  he never 
a tta ined  a post as a botan ist.  H e  was a s tuden t o f  
F r ie s ’s ra ther  than  o f  A gardh’s, and these  two 
p rom inen t men w ere  at tha t time engaged in a 
b it te r  conflict (E riksson  1962 p. 219). P erhaps 
L indblom  was the victim o f  this enm ity ; anyhow  
he changed over  to Philosophy in 1830 and the 
following year was appoin ted  ‘A d ju n k t’ 
(Theoretical and Practical Philosophy). H e was 
A cting Professor o f  T heore tica l P h ilosophy from 
1833 to 1835 and of Practical Ph ilosophy from
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B O T A N I S K A  N O T I S E R
UT CI F NE  AF 

A  Ii. E D .  H K D B l O a ,

M  t . Ti ii ml (len 1 Maj 1839.

A n m  i i l  a n.
JTfiorn Linnes fädernes land  ha fva visserl igen  na tu rve ten ska p e rn a  och 
isynnerhet  Botaniken  atl ljeml med i fver  och framgång s tuderats  ; men  
delta  s tud ium  har  dock hit fvudsakligen vari t  in s k r d n t  titt  Univers i-  
t e te rna  och Uu/oudstaden. M ä n g e n , som under  Univers i tc tsårcn  
med i fver  om fa t ta t  de tsam m a, har s ed e r m e r a , fö r sa t t  i en annan  
v erk n ingsk re t s ,  lagt det till s i d o , icke sä  myckel derfö re  a t t  han  
fö r lora t  håg eller  sakna t  tid alt odla detsamma, som fas tm era  eme
dan h a n , u tan  annan beröring med likasinnade vetenskapens  idkarc  
än den, som genom en vidlyftig och kostsam korrespondens  kan  
ås ta d ko m m a s , sakna t  all upmunlran at t vidare for tsä t ta  de t ta  s tu 
d ium ,  ä /vensom m edel  alt  få de tv ifoelsmål l ö s t a , som hos honom  
kunna t  upstå. I lar  han g jort någon observa t ion , som synts honom  
in tre ssa n t ,  har  han icke cgt något s tä l le ,  der han genast  ku n n a t  
meddela den åt allmänhetens närmare p r ö fn in g ; har han funn i t  nå
gon antingen fö r  hela landet  biler fö r  sin  provins  ny v e x t ,  h a r  han  
ej  ku n n a t  fram stä l la  s in  up täck t  fö r  den botaniska allmänheten,  så
vida han ej händelsevis  s lå lt  i kommunika t ion  med någon a f  lan
dets celebrare  B o ta n i s te r ; och icke he ller  kan m an skäligen  a f  des
sa begära a t t  de på en in ländsk vidlyftig ko rr e sp o n d en s , som fö r  
dem ofta kan vara  a f  mycket underordnadt  i n t r e s s e , skola upoffra  
en betydlig del a f  s in  tid , hv i lken  till s törre  båtnad fö r  v e t e n s k a 
pen kan användas på  s tora  ingripande arbeten. De u p tä c k t e r , som  
ske t t  i ena delen a f  landet, hafva sålunda icke  sd sällan under  f ie -  
ra år fö rb l i /oil obekanta fö r  vetenskapens  idkare  i en annan del. 
Med få  ord:  det har  saknats  ett föreningsband mellan landets Bo ta 
nis te r;  utbyte a f  idéer och observationer  har icke egt rum; ensidig
het och et t m er  e l ler  mindre d irek t ,  om ej  n e dsä t tande , så dock  
misskännande  a f  hvarandras  fö r t je n s te r  har d e ra f  b ti fo i l  en sn a r t  
sagdt  nödvändig  fö l jd;  hv i lket  allt  på  e tt  högst menlig t sä t t  in v e r 
kat på hela ve tenskapen . Men denna har äfven i e tt  annat h ä n s e 
ende lidit. Man har nemligen allt mera börjat  be trak ta  Bo tan iken

som en blott tjenarinna f ö r  e konom i och m edicin;  man har  snart  
sagdt f rånkdn t  den värdigheten  a f  en vetenskap  och med e tt  v i ss t  
fö r a k t  anset t  så v ä l  den som dess  idkare .  Något  som den ingalun
da fö r t je n a r ;  ty ehvad man a fser  den som v e ten ska p  eller  som blott  
bildningsmedel in tager  och f ö r s v a r a r  den sin p la ts  vid  sidan a f  en-  
h v a r  annan  och lä ler sig icke un d a n tr ä n g a s .Att motarbeta  och å tm instone  t i l l  någon de l  s öka  häfva  n y ss -  
nämda olägenheter,  är  a f  sig len m ed  denna tids  skr i  ft, hvar  a f  till  en 
början et t halft eller helt ark hvarje  månad u tg i fves.  Den kom mer  
att i främ sta  rum m e t  uptaga a ll t,  som  kan tjena at t sprida mera  
ljus ö fver  Skandinaviens  F lora:  t. ex.  monograf ier  ö fver  s lä g le n , 
diagnoser, beskrifningar och anm ärkn ingar  ö fve r  nya, mindre kända  
eller i andra hänseenden m ärk l iga  a r te r ,  vex tgeogra f iska  ö fvers iy -  
ter  och upsa tser  ö fver  enskilda t ra k ter s  vegeta tion,  o. s. v. 2:o A f -  
handlingar  i vex l f js io log i ,  vex tana lom i ,  m. m.  3:o Sm ärre  no t i ser  
och k orrespondens-ar t i k la r . 4:o Anmälande  a f  inom Skandinavien  
utkom na  botaniska arbeten och a f  handling ar. 5:o Anmälande a f  v iy -  
tigare u t ländska  arbeten. 6:0 S m ä rr e  no t i ser  u r  u t ländska  J o u rn a 
ler  , som kunna vara  a f  in tresse  f ö r  Skandinav ien .

Denna p lan  är  således unge fär  densamma, som ligger till  grund  
f ö r  Flora oder Botanische Z e i tung ,  h v i lk en  m e d  e tt  kor t  afbrot l allt
sedan  1 802 utg i fv i ls  i (leyensbury och pä e t t  oberäkneligt sä tt  bi
dragit alt i Tyskland utbreda B o tan ikens  s tud ium  samt sprida in tre s 
se och aktning fö r  detsamma.  A t t  närvarande  tidsskr i f t  i si7i män  
inom Skand inav ien  måtte  bidraga till  samma mål ä r  u tg i fvarens  in
nerligaste  önskan ;  Ull hvad  grad den kan  reali seras  beror  pä det 
s ä t t ,  hvarpå den omfat tas  särdeles  a f  Skand inav iens  yngre  Botani
s t e r , hv ilka  u tg i fvaren  härmedels t  inb juder  a t t  genom  meddelande  
a f  upsa tser  och a fhandlinyar  bidraga till  ernåendet  a f  det gemen
samma målet. Dessa a fhandlinyar  k unna  v a ra  för fa t tade  på  S v e n 
s k a ,  D anska ,  N orrska  eller  La t inska  språken,  och torde de ,  ä fven -  
som alla n o t i s e r ,  f ö r  hvilka i l id s sk r i f len  önskas  p la t s , addresseras  
antingen till ”r e d a k t i o n e n  f ö r  B o t a n i s k a  n o t i s e r ” eller ock, 
tills  v idare ,  till  M a g i s t e r  II. II. H i n g i u s  i L u n d ,  hvilken  under  
utg i fvarens  snar t  föres tående  resa  benäget åtagit  sig redaklionsbe-  
sväre t .  L u n d  den i  Maj 1839.

*41 . JKd . Juindhlom .

Fig. 1. A. E. L indblom ’s Editorial in the first issue o f  Botaniska N otiser ,  May 1, 1839 (xO. 62).

1836 to 1837, 1838 to 1839 and 1841 to 1845. In 
the m eantim e, as m entioned above, he applied 
for the Chair o f  Botany, but ano ther  applicant, 
J. W. Z e t te rs ted t,  who was C. A. A g a rd h ’s 
candidate , was appointed in 1839. L indblom  also 
applied for the perm anen t Chair o f  P ractical 
Philosophy at L und , but ano ther  applicant was 
appointed in 1847. By this time L indblom  w as 
already a b roken  man. Since 1845 his physical 
health had been  on the decline, and in the 
au tum n o f 1846 he was forced to give up editing 
Botaniska Notiser.  An assistant E d ito r  took over  
but passed aw ay shortly  afterw ards. There  w as 
no possibility o f  publishing Botaniska  N o tise r  
during 1847. Paralyzed , blind and finally also

mentally ill L indblom  passed  aw ay  in 1853, only 
46 years of age.

Scandinavian bo tan is ts ,  ho w ev er ,  m issed their 
journal.  In 1849 it reappeared  u n d e r  the name 
N ya  (New) B otan iska  N otiser,  and till 1851 
was edited in S tockholm  by N . J .  A ndersson  
(1821-1880, K eep er  o f  the M useum  o f  N atural 
H istory  in S tockholm  from 1856). H ow ever ,  he 
soon left for a voyage round the  world. The 
journal was taken  over by K. F. Theden ius  
(1814—1894, at tha t time a pharm ac is t  in S tock 
holm, high school teacher  there  from  1859). H e 
first acted as A n d e rs so n ’s a ss is tan t bu t was 
Editor from 1852 to 1856. In an Edito ria l w ritten 
in 1851 (pp. 222-224) he ex p ressed  his hesitation
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in taking over  the  heavy burden o f  editorship 
(certainly not a un ique sentiment).

T. M. Fries (1832-1913, the son o f  E. Fries 
and Professor o f  Botany and Practical Econom y 
in Uppsala from  1877) was Editor in 1857 and 
1858. Fie published  the journal in U ppsa la  under 
its original n am e , Botaniska Notiser,  which has 
since been re ta ined .

N. J. A ndersson  returned as E ditor in 1863 but 
edited one vo lum e only in S tockholm . From  1865 
to 1868 B otan iska  N o tiser  was again published in 
U ppsala  by T. M. Fries.

Thus, B otan iska  N otiser  did not appea r  in 
1847 and 1848, from  1859 to 1862 and in 1864, 
1869 and 1870.

During this period  (1839-1868) the journal 
generally ap p ea red  in monthly issues except for 
a gap in the su m m e r  of certain years.

The N o rd s ted t  per io d  (1871-1921)

In 1871 B otan iska  N otiser  was re-established in 
Lund by A. F a lck  (1844-1871) and  C. F. O. 
N ordsted t (1838-1924) and for the 110 years 
since then has been  edited in Lund.

The beginning w as attended by tragedy. The 
first issue is da ted  January  2, 1871, and the 
following day F a lck  passed away. N ords ted t,  on 
the o ther hand ,  rem ained at the helm all the 
longer.

N o rd s ted t’s ach ievem ent must be almost 
unique in the  h is to ry  of publication. When he 
retired at the end  o f  1921, almost 84 years o f  age, 
he had edited 51 volum es o f  Botaniska  Notiser,  
in all c. 13,350 pages.

N ordsted t (Fig. 2) was a rem ote descendan t of 
Linnaeus. A fter  medical studies in Lund he 
switched to B o tany  and studied under  the phy- 
cologist J. G. A gardh , C. A. A g ard h ’s son, who 
had succeeded  Z ette rs ted t in 1854. N ordsted t 
was one o f  the founders  o f  the Lund Botanical 
Society in 1858. H e  was one o f  the only tw o of 
J. G. A gardh ’s Sw edish  s tudents  to specialize in 
Phycology. T hough  he did not take a degree he 
becam e a p rom inen t specialist on freshw ater  
algae and w as  also  highly com peten t in the fields 
o f  floristics, phanerogam  taxonom y, nom encla
ture and the h is to ry  of Botany. Reviews of litera
ture covering various  fields were largely written 
by N ordsted t.

Like his p red ec esso rs ,  N ordsted t ran the jo u r 
nal as a private  en terp rise .  In 1915, after 45 years

Fig. 2. C. F. O. N ordsted t.  Oil painting by A. S ten
bäck , c. 1905(7), Botanical Museum, Lund.

as Editor, he s tated  in an Editorial that econom ic  
p roblem s would soon make it im possib le  to 
publish Botaniska  N o tiser  and tha t as Svensk  
Botan isk  Tidskrift had now begun to  appea r  
(since 1907) B otan iska  N otiser  w ould , m oreover,  
soon be superfluous. H e proved to have been  too 
pessimistic. H e him self  was to edit B otan iska  
N otise r  for a fu rther  six years and the jo u rn a l  has 
survived until 1980.

During the whole o f  N o rd s ted t’s period B ota 
niska N otiser  appeared  every  second m onth .

The period o f  honorary Editors under  the L u n d  
Botan ica l Socie ty  (1922-1975)

Since the end o f  1921 Botan iska  N o tiser  has been 
ow ned by the Lund Botanical Society  w ho  still 
ow ns it. In 1922 the form at w as changed . Still 
g rea te r  em phasis was laid on the scientific  con 
tent. Most o f  the ex tensive  literature rev iew s 
disappeared , and reports  from the S ocie ty  were 
given more space. R eports  from o the r  societies  
both  in Sw eden and in o th e r  S cand inav ian  
countries  had gradually  becom e few er as  new 
jou rna ls  appeared .
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The first E d ito r  w ho was not also the personal 
ow ner  o f  the jou rna l was H. Kylin (1879-1949, 
P rofessor o f  Plant Physiology in L und  from  
1920). H e was succeeded  in 1929 by N. Sylvén 
(1880-1969, H ead  o f  the Institute for B reeding  
F o res t  T rees  in E kebo , Svalöv, from 1938 and 
H onorary  Professor from 1940).

H. W eim arck  (1903-1980, P rofessor o f  S y s 
tem atic B otany  in Lund from 1950) becam e  
E dito r  in 1938. The page size was increased  in 
1939 and this volum e also has the g rea tes t  
num ber o f  pages (856) ever in the h is to ry  o f  
Botaniska  N o tiser  (see below, Special issues).

H. H jelm qvist (b. 1905, H onorary  P ro fesso r  
from 1977) was E d ito r  from 1950 to 1953, and  T. 
Norlindh (b. 1906, then K eeper of the Botanical 
M useum , L und , P rofessor of System atic  B o tany  
in S tockholm  from 1965) was E dito r  during 1954 
and 1955. H. W eim arck returned as E d ito r  d u r 
ing 1956 and 1957 and H. H jelmqvist from 1958 
to 1964.

B. N ordens tam  (b. 1936, P rofessor o f  S y s 
tematic B otany  in S tockholm  from 1980) was 
Editor during 1965 and 1966. He was followed by 
R. Dahlgren (b. 1932, Professor at the Botanical 
M useum, C openhagen , from 1972), E ditor d u r 
ing 1967 and 1968. The layout was som ew hat 
m odernized at the beginning of 1967.

I. B jörkqvist (b. 1931, ‘U n ive rs i te ts lek to r’, 
D epartm ent of Plant T axonom y in Lund) was 
Editor during 1969 and 1970 and A. Strid (b. 
1943, P ro fesso r  of System atic B otany in 
C openhagen from 1972) was Editor from 1971 till 
the first issue o f  1972. Some further changes in 
layout were made at the beginning of 1971, the  
most im portant being the introduction o f  tw o 
columns instead o f  one. The sponsor, the 
Swedish N atural Science Research Council, 
stipulated that Botaniska  N otiser  should be an 
international forum for phy to taxonom y (see K y 
lin 1980 p. 445). F rom  1971 papers in Sw edish  
and papers dealing with the fields of Ecology, 
Phytosociology and Scandinavian F loris tics  
were no longer to be published.

G. W eim arck (b. 1936, ‘D ocen t’, D epartm en t 
of Plant T axonom y in Lund) was E ditor from the 
second issue in 1972 till 1975).

Botaniska N o tiser  generally appeared  every  
second month until 1938 (som etim es two or th ree  
issues were distributed jointly). In 1939 five 
issues were published. F rom  1940 onw ards  the 
journal has been quarterly .

The period o f  p ro fess iona l Editors  ( 1976-1980)

At the end of 1975 an im portan t change  in o r
ganization was inaugurated. F o r  the first time 
one Editor and one, la ter tw o , A ss is tan t Editors  
received a salary from  the Sw edish  N atural 
Science R esearch  Council ins tead  o f  w orking  on 
an honorary  basis (see Kylin 1980 p. 448), a most 
promising developm ent now to be b rought to an 
end as regards Botan iska  N otiser.

In 1976 T. K arlsson  (b. 1945) was appoin ted  
part-time E dito r  o f  B otan iska  N o tise r  (and o f  the 
monograph series Opera B o tan ica ,  the jou rnal 
Svensk  Botan isk  Tidskrift and its assoc ia ted  
series o f  provincial Floras). H e  con t inued  to edit 
Botaniska N o tiser  till the end o f  1979 and  is now 
Editor of S ven sk  B o tan isk  T idskrift and  the prov
incial Floras.

G. W eim arck re tu rned  as E d i to r  o f  B o tan iska  
N otiser  during 1980.

Econom ic restric tions have now  led to the 
am algam ation o f  Botaniska  N o tise r  and  o ther 
journa ls  into the coming N o rd ic  Journa l o f  
B otany  from 1981. The ow ner o f  B otan iska  N o ti
ser, the L und  Botanical Socie ty , has had to 
accept that the jou rna l ceases to  ap p e a r  but has 
passed a reso lu tion  to the effect tha t it is not to 
be given up irrevocably .

Printers

During the first unsettled  period B otan iska  N o t i 
ser  changed prin ter  repea ted ly . F rom  1871 on
wards two prin ters  in Lund s tand  out. Fifty-eight 
volum es have been  printed at B erling’s, from 
1839 to 1841, from 1871 to 1921 and from  1976 
(when the change-over to offset w as made) to 
1979. Fifty-four volum es have been  prin ted at 
B lom ’s, from 1922 to 1975. As a  m a tte r  o f  in ter
est can be m entioned  that Blom h im se lf  led the 
business for a lm ost the whole o f  this period; see 
In m em oriam  Carl B lom  1888-1972 (1972 p. 541). 
By con trast ,  the satisfactory  dealings with 
B orgström ’s, M otala, are un fo rtunate ly  to cease 
after one year only.

C ontents o f  B otan isk a  N otiser

The analysis o f  trends in Botany based  on Fig
ures 3-7 is a difficult and s o m ew h a t  intricate 
task. Mere quan tita t ive  es tim ates  o f  w hat has
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been published in various fields give no hint of 
the possible qualita tive value o f  the con tribu 
tions, nor of the ir  bearing on scientific develop
ment. It should also be borne in mind that much 
botanical re sea rch  undertaken  in Scandinavia 
has been published in o ther  serials belonging to 
academ ies, universities or societies both  in 
Scandinavia and  o ther countries  or in the form of 
m onographs tha t have at most been  reviewed in 
Botaniska N otiser.

In Sweden m any o the r  botanical jou rna ls  and 
monograph series have appeared: A c ta  H orti 
Bergiani, S tockholm  (1890-1966), A c ta  H orti 
G ot(h)oburgensis , G öteborg  (1924—1966), A cta  
P hytogeographica  Suecica ,  U ppsa la  (1929-), 
Arkiv  fö r  B o tan ik ,  U ppsa la  (1903-1949, Ser. 2 
1949-1974), B otan ica  G othoburgensia ,  G öteborg  
(1963-), Grana Palynologica, U ppsa la  (1954-, 
from 1970 u n d e r  the nam e o f G rana), Kungl. 
Vetenskaps- och  V itterhetssam hälle t . A c ta  B o 
ta n ica , G öteborg  (1972-), S ven sk  B o tan isk  Tid
skrift, S tockho lm /U ppsa la  (1907—), Svenska  
Växtsociologiska Sä llskapets  H andlingar,  U p p 
sala (1923-1926), S ym bo lae  Botan icae Upsalien-  
ses, U ppsa la  (1932-), and W ahlenbergia. A cta  
Botanica U m ensia ,  U m eå  (1975-). In addition a 
num ber o f  m im eographed  series have been  and 
still are published by D epartm ents  and provincial 
authorities. A num ber  o f  ‘m ixed’ series accep t
ing botanical papers  am ong o thers  have also 
been  published.

From 1823 onw ards  several jou rna ls  accepting 
botanical papers  have followed one ano ther  in 
N orw ay, the  la test being N orw egian  Journa l o f  
Botany. B o tan isk  Tidsskrift appeared  in Den
mark from 1866 onw ards . Finland also had and 
still has a n u m b er  of jou rna ls  that publish botani
cal papers.

The pan-Scandinav ian  journa ls  H ereditas  
(1920—), Physiologia  Plant arum  (1948-), Oikos  
(1949-), H olarc tic  Ecology  (1978-), Boreas  
(1972-) and L etha ia  (1968-) accep t contributions 
on Genetics and C hrom osom e R esearch , Plant 
Physiology, E cology and Phytosociology,
Q uaternary  Biology, and Palaeontology and 
Stratigraphy (including Palaeobotany), respec t
ively.

Thus B otan iska  N o tise r  has been  only one of 
many possibilities offering within the subject of 
Botany in Scand inav ia .  H ow ever,  som e obvious 
trends can be no ted , some of which will be 
mentioned here.

Fields (Fig. 3)

(1) Sys tem a tic s  and  N o m en c la tu re  o f  
p h a n e ro g a m s . With the exception  o f  the period 
be tw een  c. 1875 and  1885 this field has  generally 
been one of the m ore  prom inent in Botaniska  
Notiser.  The consp icuous  rise from  ab o u t 1960 
onw ards  is largely due  to con tribu tions  from  b o t
anical activ ity  at L und .  During the la test 5-10 
years schools  at G ö teborg , U ppsa la  and  S tock 
holm, and also a u th o rs  from abroad , have  added 
considerably  to this field.

(2) S ys tem a tic s  and  N o m en c la tu re  o f  
cryp togam s.  A peak  in the 1850’s co rresponds  
with an aw akening  in terest in lichenology and 
bryology, perhaps  connec ted  with T h e d e n iu s ’s 
period as Editor. O ther peaks in the  1870’s,
1880’s and 1890’s may be partly  ascribed  to 
C. F. O. N o rd s te d t’s and, p e rh ap s ,  J. G. 
A g ard h ’s personal con tac ts ,  and in the 1930’s, 
1940’s and 1950’s partly to the activ ity  of H. 
K y lin ’s s tuden ts  (see Almborn 1980 p. 460). The 
expansion  noted  during the last five o r  six years 
can be largely a t tr ibu ted  to con tribu tions  from 
G öteborg , U ppsa la  and, to som e ex ten t ,  from 
N orth  A m erican  au thors .

(3) M orphology, A n a to m y ,  C y to logy  and  
E m bryology  o f  p h anerogam s.  A great in teres t in 
vegetative m orphology, under the influence of 
G erm an  bo tan is ts ,  such as H. von M ohl, can be 
noted from abou t 1875 to 1895. L a te r ,  Swedish 
au tho rs  con tribu ted  a considerable  n um ber  of 
em bryological papers  as have also m em bers  of 
the M aheshw ari school in India during the 1960’s 
and 1970’s.

(4) M orphology, A n a to m y  and  C yto logy  o f  
cryp togam s.  In general this has b een  a minor 
field in B otaniska  Notiser.

(5) G enetics  and  C hrom osom e research .  T he 
birth  of m odern G enetics  in 1900 gave  almost 
im m ediately  rise to a spate of artic les  in B otan i
ska  Notiser.  A fter a decline in the 1920’s (the 
jou rna l H ered itas  first appeared  in 1920) co n 
tributions to this field again appea red  in B otan i
ska N otiser  from about 1929. The field has gen 
erally been one o f  the m ajor ones ,  in particu lar  
from about 1936 to 1946 w hen severa l plant 
geneticists at Lund published frequen tly ,  and 
from  about 1968 to 1975 w hen a n u m b er  of 
taxonom ists ,  likewise at L und, w ere  v ery  active
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Fig. 3. Percentual distribution o f  the contents  o f  Botaniska  N otiser  classified under 16 headings: (1) Systematics 
and Nom encla ture o f  phanerogam s, (2) System atics  and N om encla tu re  of cryptogam s, (3) Morphology, 
Anatomy, Cytology and Embryology of phanerogam s, (4) M orphology, Anatom y and Cytology of cryptogam s, 
(5) Genetics and C hrom osom e research, including chrom osom e num ber reports ,  (6) Biology of reproduction and 
dispersal, and Population Biology, (7) Floristics and  Phytogeography, (8) Ecology, Phytosociology and Soil 
Science, (9) Physiology and Phytochemistry  of phanerogam s, (10) Physiology and Phytochem istry  of cryptogam s, 
(11) Q uaternary Biology and Palaeo-ethnobotany , (12) Pre-Quaternary  Palaeobotany, (13) Terathology, Pat
hology and Applied Botany, (14) Polemics, (15) M iscellaneous, including reports  from societies, biographical 
notes and the history of Botany, (16) Bibliographies and literature reviews. N um ber of pages in relation to total; 
gliding three-year arithmetic means.

in c h r o m o s o m e  r e s e a r c h  w i th  a p p l i c a t io n s  to  
S y s te m a t ic s .

(6) B io lo g y  o f  r e p r o d u c t io n  a n d  d i s p e r s a l ,  a n d  
P o p u la t io n  B io lo g y .  T h is  f ie ld ,  t h o u g h  o n ly

o c c a s io n a l ly  r e p r e s e n t e d ,  c o n t a in s  m u c h  o f  
sc ien t i f ic  i n t e r e s t .  A  f i r s t  p e a k  in t h e  1860’s is 
c le a r ly  c o n n e c t e d  w i th  th e  i n te r e s t  in  t h e  fie ld  
in i t ia te d  b y  D a rw in .  T h e  p e r io d  f ro m  a b o u t  1911 
to  1918 is n o t a b l e  f o r  a  s e r ie s  o f  p a p e r s  o n  th e
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m echanism s o f  d ispersal.  In recent years  the 
main in terest has focussed on the evolu tionary  
effects o f  isola tion and on pollination biology.

(7) Floristics a n d  P hytogeography.  F o r  long 
periods this field has dom inated quantita tively , 
which could be  expec ted  with a view to the 
scope of the jo u rn a l  up to about 1970. A m ateurs  
and  p rofess ionals  with an  in teres t in floristics 
have  usually been  accorded  a liberal am ount of 
space. F loris tics  had its last peak  in Botaniska  
N otiser  from  ab o u t  1939 to 1952. This was a 
period o f  g rea t floristic activity at L und  (above 
all the  flora o f  Skåne, the sou thernm ost province 
o f  S w eden , w as investigated in detail). An addi
tional factor th a t  increased  the em phasis  on local 
problem s during  the  first half o f  the 1940’s was 
the fact that w a r  m ade field w ork and herbarium  
studies ab road  difficult or im possible, and con 
tributions from  foreign botanists  w ere virtually 
non-existent.

From  1971 floristic material from Scandinavia  
ceased  to a p p e a r  in B otaniska  N o tiser  in acco rd 
ance with the w ishes  o f  the sponsor, the Swedish 
N atural Science R esearch  Council (see Kylin 
1980 p. 445). F loris tic  papers  published in B o ta 
niska N o tise r  a fte r 1971 deal with ex tra -Scandi
navian, mainly M editerranean , material. The 
p resen t very  keen  in terest in the flora of 
Scandinavia is now  instead an im portan t source 
o f  material fo r  S v e n sk  Botan isk  Tidskrift and its 
associa ted  series  o f  Floras.

(8) Ecology, P hy to soc io logy  a nd  So il  Science.  
The first m a jo r  peak  within this field in B otan i
ska Notiser,  in the  1920’s, coincides with a peri
od o f  rapid d ev e lo p m en t within Phytosociology 
in Sw eden, m ainly at U ppsa la  but also at S tock 
holm and L u n d  (see below). The increase  in the 
num ber of pages  published from about 1960 
arose  alm ost en tire ly  out of activities at Lund 
which led to the  es tab lishm en t of a separa te  De
partm ent o f  Ecologica l Botany (see Alm born 
1980 p. 468). T h a t con tribu tions  ceased abruptly  
in 1971 w as, how ever ,  the resu lt of the above- 
m entioned  change  in the scope  o f  Botaniska  N o 
tiser  en fo rced  by the sponsor.

(9), (10) P hys io logy  o f  p hanerogam s and
cryp togam s, a n d  P hytochem istry .  As regards 
phanerogam s the  tw o major periods (from about 
1909 to 1914 and  from  1917 to 1920) coincide with 
the periods o f  office o f  B. Jönsson  and  B. Lid-

forss, both P ro fesso rs  at L und, and with the  
period o f  com petit ion  when the C hair  o f  B otany 
becam e vacan t a f te r  H. N ilsson-Ehle (see A lm 
born 1980 p. 470). T he m ajor period for bo th  
phanerogam s and c ryp togam s, from about 1922 
to 1929, saw m any papers  by the first genera tion  
o f  El. K ylin ’s s tuden ts .

T he peaks in the mid 1940’s and the mid 1950's 
rep resen t few but com prehensive  papers ; the 
first o f  the tw o peaks  im mediately p recedes  the 
es tab lishm ent o f  Physio logia  P lan tarum  in 1948, 
and the papers  causing  the second w ere  perhaps 
in general too long for this journal.  Physiology 
has contributed  little to  B otaniska  N o tise r  since 
about 1960.

A few con tribu tions to P hy tochem is try  have 
appeared  in the last tw o  decades.

(11), (12) Q uaternary  Biology, Pa laeo-e thno-  
botany  and  Pre-Q uaternary P a laeobo tanv .  
T hese  fields have not taken up m uch space in 
B otan iska  Notiser.  A  period o f  ac tive  publishing 
in Q uaterna ry  Biology from about 1888 to 1895 is 
mainly connec ted  with the p ioneering Sernander  
school at U ppsala.

(13) Terathology, P a tho logy  a n d  A pp lied  
B otany .  N one o f  these  fields have ta k en  up much 
space and for long periods they w ere  only o c c a 
sionally rep resen ted . A long series o f  papers , 
how ever,  by O. G ertz  at Lund on zoocecid ia  and 
morphological anom alies  can be traced  from 
about 1915 to 1930.

(14) Polem ics.  Though now adays non-ex is ten t in 
the pages o f  B otan iska  N o tiser  po lem ics have at 
times been quite prom inent. Such  artic les  na t
urally tend to appea r in series o f  a ttacks and 
replies  appearing in several issues and  volumes.

O ne such batch  around 1890 concerned  
Physiology and functional M orphology and a n 
o the r,  around 1905, the Phytogeography  of 
N orth  Atlantic m arine algae. A long period of 
con troversy  lasted through the 1920’s and co n 
cerned  phytosociological m ethodology (see 
below  pp. 438, 439).

(15) M iscellaneous.  R eports  from socie ty  m ee t
ings, obituaries, announcem en ts ,  etc. occupied a 
considerable  am oun t o f  space up to ab o u t 1960. 
F rom  1970 onw ards this material has  a lm ost dis
appea red .  Biographical d a ta  and  historical su r
veys are  responsible for the peaks  in 1933, 1938, 
1958 and  1980 when special issues w ere publis
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of pages in relation to total; gliding three-year arithm etic  means. Only contributions under headings 1-14 included 
(see Fig. 3).

hed (see p. 427). In 1920 a com prehensive  A p
pendix  w as published (see p. 427).

(16) Bibliographies a nd  literature reviews.  The 
ex ten t to which these  are included d ep en d s  
largely on the Editor. F rom  the beginning one  of 
the m ajor purposes  of Botan iska  N o tiser  w as  to 
publish literature reviews w hich for a long time 
occupied a fair am ount of space. The rev iew ing  
activity gradually  declined during N o rd s te d t ’s

last ten years (1912-1921) and did not increase  
again appreciably  until after 1945.

A uthors  (Fig. 4)

G enerally , m ost o f  the contributions to B o ta n i
ska N otiser  have  been  by Swedish au th o rs ,  in 
som e years all o f  them . Authors from  D enm ark , 
Finland, Iceland  and N orw ay have con tribu ted  
up to a third at m ost, usually far less. Until after
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the Second W orld W ar contributions from the 
rest of the world w ere rare. Som e papers ,  e sp e 
cially from the 19th cen tury , are in the form  of 
translations from original papers  published 
elsew here. T he special issues appearing  in 1938 
and 1939 contain  a num ber o f  solicited papers  
from abroad.

C ontributions o f  a high quality from  abroad 
have long been w elcom e and have added  to the 
repute o f  the journal.  The fact that the re  has

been a positive response  from foreign au thors  is 
ev ident, in particular during the last ten  years.

L a n g u a g e  (Fig. 5)

Originally Botaniska N otiser  accep ted  papers  
w ritten in Swedish, Danish, N orw egian or Latin. 
Till about 1920 Swedish was by far the com 
m onest language, written by Sw edes and 
Sw edo-Finns. There were some con tribu tions  in
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Fig. 6. N um ber o f  printed pages per volume. Symbols: (a) total num ber o f  pages exclusive of tables of contents ,  
indexes or plates with separate pagination or without pagination, (b) as (a) but after multiplication by a correction 
factor for varying num ber o f characters  and spaces per printed page of the main text during different periods— the 
factor is set at 1.00 for 1976-1980, (c) as (b) but after excluding blank pages.

Danish or N orw egian . Latin was favoured  by a 
few au tho rs ,  m ostly  for papers  on S ystem atics  or 
M orphology, very rarely for F loristics. This was 
natural as it can be p resum ed that system atis ts  or 
m orphologists  w ere proficient in Latin . M ore
o ver,  the papers  w ere  o f  international interest. 
Latin  was ind isputably  the scientific language of 
the mid 19th cen tu ry ; even the con trove rsy  (1857 
pp. 164-174) be tw een  W. N y lander and  T. M. 
Fries on a lichenological m onograph written by 
the la tter w as published in Latin.

G erm an, F rench  and English did not appear 
till 1887, 1891 and 1896 respectively . G erm an, 
the second m ajor language from  about the tu rn  of 
the century  (at times even surpassing  Swedish), 
was less frequen tly  used after the S econd  World 
W ar, quite a num ber o f  Sw edish  and o ther  
non-English-speaking  a u th o rs  changing from 
G erm an  or Swedish to English.

C on tr ibu tions  written in F ren ch  have not been 
com m on; the peak in the 1970’s is a lm ost ex
clusively due to  a series o f  papers  by a single 
au thor.

By the 1960’s Swedish had almost d isappeared  
excep t in floristic reports  which w ere o f  mainly

national in terest.  By the stipulation o f  the 
sponsor (the Sw edish  N atural Science R esearch  
Council) no m ore papers in Swedish have 
appeared  since 1971.

Thus, in B otan iska  N otiser  the trends in 
language used have  been  largely the sam e as in 
Geologiska F ören ingens i S tockho lm  F ö rh a n d 
lingar, a Sw edish  journal w hose history is in 
m any respec ts  com parab le  with that of B otan i
ska N otiser  (cf. Bengtson 1980 p. 413).

It is quite obvious that many of the papers  in 
Botaniska  N o tise r  have in fact con tributed  to 
scientific developm ent (see below). The im pact, 
how ever, was not so great when they were 
written in a Scandinavian  language— they have 
been  unduly ignored and will, regrettab ly , re
main so.

N u m b e r  o f  p a g es  per  volume (Fig. 6)

No decrease  in the num ber of pages published in 
B otaniska  N o tise r  occurred  w hen Svensk  B o ta 
nisk Tidskrift was established in 1907, nor when 
o th e r  jou rna ls  (see p. 420) appeared . There  was 
obviously  sufficient material for all the journals .
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One has to adm it, how ever,  that m any o f  the 
papers  w ere ra ther  lengthy.

The num ber o f  pages in a volum e has in
creased  about 2.8 times from the period 
1839-1880 to the p resen t day. The am oun t of 
printed material (estim ated from the num ber of 
charac ters  and spaces) has increased abou t 6.2 
times, thanks  to a m ore rational use  o f  space 
(changes o f  layout in 1865 and 1882 w ere , how 
ever, changes in the opposite direction). The 
most effective change was made in 1971. The 
change m ade in 1976 may seemingly imply a lack 
o f  econom y as the  num ber  o f  blank pages in
creased (see hatched  area  in Fig. 6). H o w ev er ,  as 
T. Karlsson pointed out in an Editorial (1976 pp. 
1-4) the gain in this case  lies in the m ore rational 
production o f  offprints since all papers  now 
begin on a right-hand page.

The present vo lum e (Vol. 133, 1980) is the 
largest ever  in te rm s o f  printed materia l.

N u m b er  o f  p a g es  p er  contribution (Fig. 7)

Before 1868 the average  num ber of prin ted  pages 
per  contribution was low (about 3 afte r co r rec 
tion for varying num bers  o f  cha rac te rs  and 
spaces per  page). This is to some ex ten t  an arti

ficial a ssessm en t as m any com prehens ive  papers  
were divided into short sections, each  issue 
usually com pris ing  16 pages only. F rom  about 
1875 to 1945 th e re  was a slight rise in the  average 
o f  num ber o f  pages (after co rrec tion ),  then  a 
gradual dec rease  perhaps  rela ted  to the fact that 
the longest con tribu tions  could be published  in 
Botaniska  N o tise r  S u p p le m en t  from 1947 to 1954 
and after that in Opera Botanica  \ the ar ithm etic  
mean is sensitive to highly deviating values  even 
when they are not very  frequent. F o r  som e rea 
son the average  length o f  the papers  began  to 
increase in 1966 and by 1972 had reached  the 
double. The general reader,  how ever ,  p refers  a 
num ber o f  short papers  in each issue ra th e r  than 
the reverse  and coun te r-m easures  w ere  in tro
duced. In addition , from 1976 the scientific , 
internationally re levan t material that w ould  p re 
viously have been  published in S v e n sk  B o tan isk  
Tidskrift was subm itted  to B otan iska  N o tise r  
(see Kylin 1980 p. 445), and much more stringent 
m easures  becam e possible (and necessary). The 
num ber o f  pages per  contribution has still only 
com e dow n to the 1945 level in spite o f  editorial 
exertions and the strict adherence  to a  32-page 
limit, papers  exceed ing  this limit to be published 
in Opera B otan ica .
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Specia l issues

Special issues in Botaniska N o tise r  have 
appeared  as follows:

1933 (1-3, issued jointly): ce lebrating the 75th 
anniversary  o f  the Lund Botanical Socie ty .

1938 (1-3, issued jointly): in m em ory  o f  the 
form er E d ito r  o f  Botaniska N otiser,  C. F. O. 
N ordsted t,  on the 100th ann iversary  o f  his birth.

1939 (1): ded ica ted  to H. Kylin, P ro fesso r  o f  
Plant Physiology, Lund, on his 60th birthday .

1939 (2): celebrating  the 100th ann ive rsa ry  o f  
Botaniska  N otiser.

1939 (4): dedicated  to S. M urbeck , E m eritus  
P rofessor of Plant System atics, L u n d ,  on his 
80th birthday.

1943 (2): dedicated  to H eribert N ilsson , P ro
fessor o f  Plant System atics, L und ,  on his 60th 
birthday.

1958 (the en tire  volume): celebrating  the  100th 
anniversary  o f  the Lund Botanical Socie ty .

1963 (2): dedicated  to H. W eim arck , P ro fesso r  
o f  Plant Sys tem atics ,  Lund , on his 60th birthday.

1966 (2): dedicated  to T. N orlindh , P rofessor 
of Plant System atics ,  S tockholm , on his 60th 
birthday.

1972 (4): ded icated  to Vivi T äckho lm , P ro
fessor o f  B otany , Cairo, Egypt, on her  75th 
birthday.

1980 (4): devoted  to botanical re search  as re 
lated to L und  and including the h is tory  o f  B o ta 
niska Notiser.

It should be kept in mind that as a special issue 
contains at least som e solicited con tr ibu tions  this 
affects the d istribution o f  material as illustrated 
in Figs. 3-5.

A ppend ices

C om prehensive  appendices  with sep a ra te  pagi
nation have accom panied  Botaniska  N o tise r  on 
four occasions: su rveys of li tera ture  ap p ea red  in 
1842-1844 in this form (110, 62 and 70 pp. re 
spectively), and in 1920 the cata logue Prim a  
Loca  P lan tarum  Suecicarum  (IV  +  95 pp.) by
C. F. O. N ordsted t.  This ca ta logue , with 
am endm ents  in 1921 (p. 282), lists the first li tera
ture record for wild o r  naturalized plant species 
in Sw eden.
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Drawings o f  Scand inavian  plants

A series of papers  under the  com m on heading of 
D rawings o f  Scandinavian  p lan ts  was initiated 
in 1967. Scandinavian represen ta tives  o f  se lec t
ed, ‘difficult’ genera  w ere  presented  in line d raw 
ings accom panied  by descrip tions, additional 
notes and keys. The series com prises R osa  (nos. 
1-8) by Ö. Nilsson (1967 pp. 1-8, 137-143, 
249-254, 393-^408); Eleocharis  (nos. 9-16) by 
S.-O. S trandhede  and R. Dahlgren (1968 pp. 
1-10, 145-152, 305-311, 465^170); R u b u s  sub 
gen. R ubus  (nos. 17-44) by A. O redsson  (1969 
pp. 1-8, 153-159, 315-321, 449^156; 1970 pp. 
1-7, 213-219, 363-370, 447^454); Juncus  (nos. 
45-80) by Ö. N ilsson and S. Snogerup (1971 pp. 
1-8, 179-186, 311-316, 435-441; 1972 pp. 1-8, 
131-138, 203-211); C henopod ium  (nos. 81-100) 
by L. E ngstrand  and M. G ustafsson  (1972 pp. 
283-286; 1973 pp. 1-6, 135-141, 273-276,
393-397; 1974 pp. 1-6, 159-164, 291-296,
457-463); and Epilobium  sect. Epilobium  (nos. 
101-117) by A. O redsson  and S. Snogerup (1975 
pp. 1-7, 203-207, 279-285, 375-379; 1976 pp. 
5-9, 193-197; 1977 pp. 205-211).

Bibliographies

Bibliographies have from  time to time been 
published in B otan iska  N otiser  covering litera
ture published by  Sw edish  botanists  and in the 
earlier days also by Danish, Finnish and N o r
wegian botanis ts .  The best-know n series of 
bibliographies is T. O. B. N. K ro k ’s covering 
Swedish botanical literature from 1858 till 1906 
(published 1864-1907). These  bibliographies also 
form part of the basis of K ro k ’s Bibliotheca Bo- 
tanica S uecana  published in 1925 and covering 
Swedish botanical literature till 1918.

Bibliographies w ere again published in B o tan i
ska N otiser  from 1946 to 1966, covering the 
period from 1945 to 1965.

A fter a new  hiatus similar bibliographies were 
published in S ven sk  Botan isk  Tidskrift (1976— 
1978)for the years 1974-1976.

G eneral Indexes

Tw o G eneral Indexes  have h itherto  been 
published: one for the period 1839-1938 (X + 
1107 pp.,  published in 1939) and one for the 
period 1939-1958 (294 pp., published in 1959).
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A concluding G eneral Index for the period 
1959-1980 is in p repara tion  and will be published 
separately  in 1981.

The G eneral Indexes  have proved  to be of 
great value for inform ation retrieval. M any o f  the 
papers  in B otan iska  N otiser  are o f  pe rm anen t 
in terest,  and m odern  com puterized  inform ation 
retrieval does not go far back.

S upp lem en ts

The need for a supplem entary  series for com 
prehensive pap ers  such as m onographs resulted  
in the es tab lishm ent of the new series B otan iska  
N otiser  S u p p le m e n t  in 1947. By 1954 three vol
um es, in all eight papers  (c. 1,350 pages), had 
been published.

The new series  Opera Botanica  first appeared  
in 1953. By the end  o f  1980 fifty-nine volum es (c. 
10,000 pages) will have been  published, each 
comprising one p ap e r  (or, up to 1966, m ore than 
one). B otan iska  N o tise r  Supp lem en t  w as, and 
Opera B otanica  still is, ow ned by the L und  B o t
anical Society.

M iscellaneous

From  the beginning and up to the tu rn  o f  the 
century  B otan iska  N o tiser  was but sparsely  illus
tra ted , and the illustrations w ere generally  in the 
form o f  separa te  p la tes , printing techn iques  and 
the quality o f  p a p e r  obviously not perm itting of 
good text figures. The first text figures were 
floral diagrams (1850 pp. 130, 134, 137, 139). The 
first half-tone pho tog raphs  in the tex t appeared  
in Astrid C le v e ’s paper  on L inum  (1897 pp. 
61-64).

The first co lou r  illustration I have found in 
Botaniska N o tise r  is a hand-pain ted  plate in the 
1855 volum e, belonging to an article appearing  in 
pp. 187-189, and  illustrating Pulsatilla p a te n s  
and P. hackelii. T he  first lithographic plates 
printed in co lour  are  found in 1891, the reafte r  
again in 1903. A fter  70 years w ithout co lour re 
productions several have been published  from 
1973 to 1980.

The Edison e lectr ic  bulb was recom m ended  
for m icroscopy  in 1885 (pp. 106-108), rem a rk 
ably early  since Edison did not succeed  with his 
bulb until 1879.

The first w om an  botanist I have found in B o
taniska N o tise r  was Miss M. L ev in , w ho is

briefly m entioned  in the proceedings o f  the  B ot
anical Socie ty  o f  S tockholm  (1888 p. 38). The 
first w om an au th o rs  in the jou rna l w ere A lida 
Olbers, w ho described  a m onstrosity  (1895 pp. 
119, 120) and A strid  Cleve, who rep o r te d  an 
epiphytic alga in the  same volum e (1895 p. 247). 
Astrid Cleve appea red  again in 1897 (pp. 61-64) 
with a paper  on annual versus biennial L in u m  
catharticum .  She appears ,  how ever ,  as ‘H r ’ 
(= M r)  A. C leve on the title page o f  the volum e.

A d van ces in b otan ica l research  reflected  in  
B otan iska N otiser

Any selection o f  papers  is liable to be a rb itra ry . 
In the main I have  tried to choose  papers  that 
have not m erely con tributed  new in form ation  but 
that have also been  instrum ental in developing  
botanical research .

Sys tem a tics

The search fo r  a natural sys tem .  The first issue 
o f  the 1839 volum e o f  Botaniska  N o tise r  c o m 
prises, apart from  the Editorial, an essay  on the 
approach  o f  the spring. The au tho r  is Elias F ries , 
then  Professor at U ppsa la ,  but form erly  ac tive  in 
Lund and from  1847 a m em ber o f  the Sw edish  
A cadem y. H e  p resen ts  a text tha t com bines  
exac t observa tion  with alm ost poetic  ro m an t i
cism. Some sen tences  include philosophical 
sta tem ents  such as “  . .  . in N atu re ,  the most 
regular o f  realm s, nothing happens  by 
chance  . . . ” , “ N ature  is the g rea tes t  
genius . . . ”  ( transla ted  from the Swedish). L a te r  
contributions by Fries and o thers  reveal the 
sam e thought, typical o f  the tim es, that the realm 
of  N ature  is governed  by strict laws and is co n 
stantly striving tow ards  perfection (see also a 
review  of F r ie s ’s philosophical essay  Ö fver  n a tu 
rens perfectib ilite t  (On the perfectib ility  of 
N ature)  by N. J. A ndersson  (1850 pp. 82-86). 
F o r  Fries and  m any o f  his co n tem porar ies  this 
implied that organism s w ere arranged  accord ing  
to a ‘natural sy s te m ’. It rem ained for M an to 
d iscover the system  and p resen t it. F r ies  had 
a ttem pted  this is 1835 in his Flora Scan ica .

After Fries not m uch can be read  o f  the deve l
opm ent of m acrosys tem atics  in the pages o f  B o 
taniska N otiser.  R eferences to the E ngler  system  
and to subsequen t system s are  occasionally
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found. J. G. A gardh, who presen ted  a new 
classification o f  the algae which was adhered  to 
for many decades , did not present it in Botan iska  
Notiser.

It is only o f  late years that m acrosys tem atics  
has reappeared  in the journal.  The first version  
o f  R. D ahlgren’s angiosperm  system  w as p u b 
lished in B otan iska  N otiser  (1975 pp. 119-147). 
The system was p resen ted  and developed  in a 
series of papers  in the journal by Dahlgren (with 
collaborators) and by o ther  au tho rs  (1975 pp. 
148-180, 181-197; 1976 pp. 287-295; 1977 pp. 
383-402; 1978 pp. 473-486; 1979 pp. 1-30, 
319-324; 1980 pp. 337-341) as well as in o the r  
journa ls  and a tex tbook . It is largely original but 
shares  certain details with the earlier  angiosperm  
system s of T ho rne ,  C ronquis t,  T akh ta jan  and 
o thers  and has been used to p resen t 
diagrammatically the occurrence  o f  a great 
num ber o f  cha rac te rs  many o f  which include 
chemical inform ation. An in teresting fea tu re  is 
that plants with a peculiar sub type  o f  sieve- 
elem ent plastids are placed in the su pero rder  
Caryophyllanae including C aryophyllaceae  
(H .-D . Behnke & R. Dahlgren 1976 pp. 289-291). 
The presence o f  this ch a rac te r  w arran ts  keeping 
this supero rder in tact though C aryophy llaceae  
does not share the occurrence  o f  beta la ins with 
the o ther families o f  the supero rder.

Early concep ts  o f  species a n d  hybrids.  On the 
basis of the p resum ed ex istence  o f  a ‘natural 
sy s tem ’ E. Fries and his confreres  claimed that 
although a m ultitude o f  closely allied species 
obviously exist, hybrids be tw een  species are 
e ither non-existent or of no significance (see H. 
W eim arck 1958 pp. 81-122). In a series of 
articles in 1840 Fries  (pp. 53-59, 85-92, 97-102) 
expounded his views on varie ties , subspecies  
and hybrids. W ritten long before  any th ing  was 
know n of evolution and genetics  his co n tr i
butions are o f  considerable  h istorical in terest.

At the time discussions on the  species concep t 
could not be conclusive as  con ce rn s  genera  
w here hybridism , polyploidy and  apom ixis 
occurs: Salix  (E. Fries 1840 pp. 56-58, 90; N . J .  
A ndersson  1846 pp. 97-103; A. N. F u n d s trö m  
1875 pp. 146-149), R osa  (J. A. Leffler 1872 pp. 
79-91, 150-156; 1873 pp. 114-117; 1874 pp. 
38-39) a n d H ieracium  (N. J. A n d ersso n  1849 pp. 
4-12, 25-28, in a survey  o f  F r ie s ’s co m p re h e n 
sive treatise), etc. During the mid 19th cen tu ry

species-splitting was on the whole favoured 
ra ther  than the reverse.

Now and then  new finds gave rise to doubts  
concerning the old theories . W. N ylander re 
ported (1854 pp. 62, 63) a claim from F rance  that 
Aegilops ovata  that had been  cultivated for som e 
years had changed into Triticum sa tivum .  A 
debate was initiated (1854 pp. 128, 188, 189; 1855 
pp. 77-82) and various explanations were p ro 
posed: the claim could be based on a mistake, 
the A egilops  could have been  a generic hybrid 
from the start and reverted  to one o f  its paren ts ,  
or the two taxa involved could be conspecific. 
The Flood and the species chosen  by N oah to be 
rescued in the Ark w ere d iscussed , as were the 
species concep t and the re levance of hybridism.

The accep tance  o f  D arw in ’s theories.  Elias Fries 
(1840 pp. 97-99) was o f  the opinion that ‘plastic 
N a tu re ’ adap ts  itself to ex ternal conditions and 
that the modification is reta ined  after p ropaga
tion. Among his illustrations he m entions 
reputed cases o f  dogs w hose  parents  had had 
their tails docked , having been born w ithout a 
tail. The idea underlying this was based  on 
F a m a rc k ’s theories  and was natural at a time 
when nothing w as know n of genetics and evol
ution.

The first au tho r  to mention D arw in ’s On the  
origin o f  species  in B otan iska  N otiser  was N. J. 
Andersson (1863 pp. 3-7, 52-60) in an article 
dealing with J. D. H o o k e r 's  species concep t and 
views on phytogeography  and evolution. The 
concept o f  evolution as occurring  by variation, 
competition and natural selection is p resen ted  in 
positive term s and its implications briefly 
explained. A ndersson  re tu rned  to similar p ro b 
lems in a review  o f  D arw in ’s paper On the  
m ovem en ts  and  habits  o f  clim bing plants  (1866 
pp. 41-48, 70-76).

Darwinism was also to affect the species con 
cept and Q uate rna ry  Biology, etc. (see below).

The nature o f  lichens. An im portan t ach ievem en t 
was reported  in a review  in 1872 (pp. 54-56). 
Rees had succeeded  in synthesiz ing a Collema  
from its a scospo res  and a N o s to c  culture , thus 
confirming S ch w en d en e r ’s view  presen ted  in 
1868 and 1869 tha t lichens are a  com bination  of a 
fungal m ycelium  and an alga, a concep t that most 
lichenologists refused  at first to accept.

The rapid p rogress  m ade in this field is re 
flected in subsequen t volum es o f  Botan iska  No-
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tiser. T reu b ’s a t tem pts  at synthesiz ing  a 
heterom erous lichen were reviewed in 1873 (pp. 
180-182) and the problem  was again p resen ted  
by J. E riksson  in 1875 (pp. 93-96) in a survey  
article. F u r th e r  experim en ts  w ere reviewed in 
1878 (pp. 34, 35).

A new approach to taxonom y at the specific  
level. S. M urbeck , P rofessor o f  B otany  at Lund 
from 1902 to 1924, was one of the first to in tro
duce new kinds o f  problem s and new techn iques  
for solving them . In a series of papers  in B o ta n i
ska N otiser  he a t tacked  problem s concern ing  
several groups o f  Scandinavian plants co n s id 
ered to be taxonom ically  ‘difficult’. T he longest 
papers  are on Potentilla ,  group Axilliflorae  (1890 
pp. 193-235), A gros tis  (1898 pp. 1-14), Cera- 
stium  (1898 pp. 241-268), R u m e x  (1899 pp. 1-42) 
and Stellaria  (1899 pp. 193-218).

M u rb eck ’s paper on the Potentilla  erecta-  
anglica-reptans  g roup  is ex trem ely  in teresting in 
the light o f  w hat we now know  about the affini
ties be tw een  these  taxa; see e .g .,  the c o m p re 
hensive survey  by Jones  (1955). It is astonishing 
to see how  closely M u rb eck ’s in terpreta tion  a p 
proaches  the cu rren t view (w hether  ‘c o r re c t ’ or 
not). M urbeck  trea ted  the th ree  species P. erec- 
ta, anglica  ( =p ro c u m b e n s ) and reptans,  and  all 
three hybrid com binations. The trea tm en t was 
based on herbarium  material, field observations  
and material cultivated  under  experim ental c o n 
ditions. Seedsetting and  pollen quality w ere s tu 
died. The hybrid  erecta  cT x anglica  9 was 
p roduced artificially. P. erecta  and anglica  w ere 
found to be connec ted  by con tinuous , variable  
and frequent hybrid  sw arm s, P. rep tans  and 
anglica by swarms that are less so. The hybrid P. 
erecta  x reptans  varies little and does not c o n 
nect the tw o species. M urbeck  ascribed these  
d ifferences to differences in backcrossing  ability 
(though ‘b ackc ross ing ’ does  not appea r in his 
paper,  neither does ‘in trogress ion’ although he 
described  the phenom enon  as such , som e fifty 
years before E dgar A nderson).

M urbeck did not accept Z im m e te r’s theory  
that P. anglica  m ay be a hybrid (‘ P. super  erecta  
x  rep ta n s’), partly  because  it is fertile. H e  knew , 
o f  course, nothing abou t polyploidy which is the 
main clue to the problem . I cannot,  how ever ,  
refrain from rep roducing  M urbeck ’s diagram 
showing the affinities be tw een  the tax a  (Fig. 8); 
the only inform ation  lacking seem s to be the
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P. p rocum bens

P .  p roc .  x  rep t an s

P .  e rec ta

Fig. 8. Diagram showing affinities in Potentilla  
G roup Axilliflorae  (from M urbeck 1890 p. 226).

chrom osom e num bers  2n = 28 for P . erecta  and 
P. reptans  and  2n =  56 for P. pro cu m b en s .

On the basis of inform ation derived  from  the 
above experim ents  and from studies o f  A rc tium ,  
Viola and E pilob ium  M urbeck fo rm ula ted  two 
s tatem ents: (1) At the  generic or subgeneric  level 
the sexual rep roduc t ive  affinity b e tw een  taxa is 
d irectly  re la ted  to the  system atic  affinity. (2) At 
the generic o r  subgeneric  level the sexua l rep ro 
ductive capacity  of hybrids is d irectly  rela ted  to 
the system atic  and sexual rep roductive  affinities 
betw een the ir  parents. These  s ta tem en ts  were 
later to be called M u rb eck ’s laws. H e adm itted  
that there  w ere  num erous  excep tions  but was 
convinced th a t  the laws held good for m any plant 
groups. M urbeck  re tu rned  to the p rob lem  as late 
as 1943 (pp. 314-332).

The in fluence o f  early G enetics on the species  
concept.  In the early 1900’s the new  a d v a n c e 
m ents  in G enetics  caused  chaos as regards  the 
species concep t.  If  one was to accep t  m utation  
and recom bination , was it also possib le  to b e 
lieve in morphologically  definable L innaean  
species? R om antic  biology had p ro p o sed  an 
‘idealistic’ species concep t,  each species  rep 
resenting one  ‘id ea ’ in N ature . Darwinistic 
biology had s tressed  a phyletic co n c e p t  w here 
similarity w as in terpreted  as a  token  o f  rela tion
ship. A certain  am oun t o f  varia tion within a 
species could be to lerated . Classification acco rd 
ing to  either concep t agreed reasonab ly  well.

Both concep ts  apparen tly  broke dow n  when 
G enetics  show ed tha t phenotyp ic  similarity  did 
not necessarily  imply genetic similarity and vice 
versa. A stric tly  genetic species co n c e p t  would, 
how ever, entail experim entation  on an im prac
ticably large scale. M oreover m utation  was not 
properly  unders tood  and caused m uch confusion 
until the anom alous O enothera  system  was 
explained by Renner in 1917 and  Cleland in 1924. 
Before that de V ries’s O enothera  observa tions



BOT. N O T ISE R  133 (1980) B otan iska  N o tise r  1839-1980 431

published in 1901 w ere used as an exam ple  of 
speciation by mutation.

T he  subject w as much debated in the pages o f  
Botan iska  N o tiser .

B. Lidforss , Rubus  specialist and plant 
physiologist at L und , criticized (1907 pp. 
241-261) som e then curren t Swedish co n tr i 
butions to B otany . Rosa , Capsella bursa-pasto-  
ris and L innaea  borealis  had becom e taxonom i- 
cally ‘p u lve rized ’ . Lidforss considered this to  be 
a misuse of the  concep t o f  ‘e lem entary  sp ec ie s ’ 
cu rren t  at th a t  time. According to him 
T axonom y could  run the risk of reverting  to  the 
use o f  an o u tm oded  species concept as the d irec t 
result o f  the  progress in G enetics. F o r  the 
classification o f  polym orphous genera he a d v o 
cated  detailed experim ent. He had h im self  
practised  this as regards R ubus,  with prom ising 
results. For example, one of his Rubus  crossings 
had yielded a new , stable derivative, which he 
in terpreted  as an exam ple o f  specia tion  by 
hybridization. (M oreover,  in the sam e volum e of 
Botaniska  N o tise r  (1907 pp. 27-46, 49-61) T. 
H edlund  had strongly supported  the view of 
speciation by hybridization, though som e o f  his 
exam ples  would now be rejected as they  involve 
am phidiploidy, facultative apomixis, e tc .) E v en  
so, at that tim e Lidforss seems to  have been  
m ore inclined to  believe in speciation by m u 
tation but he la te r  abandoned  this view.

We now know  that the pattern  o f  varia tion  in 
all the plants involved above could hardly be 
unders tood  at tha t time, even in the light o f  Lid- 
fo rs s ’s experim en ts .  As we now know , R o sa  
ow es its rem arkab le  pattern  o f  varia tion to the 
anom alous behav iou r  o f  the ch rom osom es d u r 
ing meiosis, Capsella  to the occurrence  of pure  
lines afte r  au togam y, Linnaea  to ex tensive  c lo n 
ing and R ubus  to facultative apom ixis. L idforss  
was p reven ted  from  carrying out his in ten tions 
by his p rem atu re  death. O thers , in particu la r  Å. 
G ustafsson , P ro fesso r o f  Genetics in S tockholm  
from 1947, in L und  from 1968, w ere to  carry  on 
the research.

H. N ilsson-Ehle , who was engaged in research  
which included plant breeding at L und  and Sva- 
löv and who la te r  becam e the first P ro fesso r  o f  
G enetics  in S w eden , contributed  a paper  (1907 
pp. 113-140) on biotype variation mainly in the 
au togam ous cereal A vena  sativa.  H e  pointed out 
that the ex is tence  of au togam y, vegetative c lo n 
ing o r  apom ixis  m akes botanists  m ore inclined to

discern  minor d ifferences betw een b io types (or 
e lem entary  species, pure lines, pedigree sorts , 
etc.) and to give them  nam es. E ach  biotype o f  an 
allogam ous organism is generally  m ade up o f  a 
single individual only, so that the b iotype is 
much m ore difficult to d iscern  in practice.

The two above-m entioned  papers  should be 
considered  together. N ilsson-Ehle , who was 
mainly concerned  with the practical application 
o f  research ,  could fo resee  the effects on vari
ation o f  various modes o f  rep roduction , but did 
not apply them  taxonom ically . L idforss , who did 
mainly pure research , arrived  at sound tax o 
nomic conclusions though the full facts were not 
then  available. Taken  separate ly  each o f  these 
tw o papers  in B otan iska  N o tise r  for 1907 thus to 
som e ex ten t miss the point. Taken  together they 
provide  a landm ark  in B o tany  though w ritten 
independently . Simply, the time was ripe for 
such ideas to  em erge.

In a la ter paper  (1908 pp. 257-294) Nilsson- 
Ehle  reported  on fu r ther  experim ents  with 
cereals. U sing exam ples  from  w heat and oats he 
could show  tha t it is not only those  charac ters  
rep resen ted  by tw o d iscon tinuous ch arac te r  
sta tes  (e.g ., p resence /absence  o f  a  feature) that 
are inherited  accord ing  to M ende l’s laws. 
C harac ters  displaying seemingly con tinuous 
varia tion are  also inherited  according  to these 
laws but are  regulated by several or many 
hereditary  factors. E ven  relatively few such 
factors  may be responsib le  for a very great 
num ber  of hom ozygous  com binations ,  each rep 
resenting one recognizable  b io type (elem entary  
species, e tc .) .T h ese  M endelian factors  may or 
may not affect ex ternal m orphology and may be 
o f  im portance  for adap ta tion  within species to 
varia tion in env ironm ent.  A larger num ber of 
such factors  can be p resum ed to be responsible 
for the d ifferences be tw een  L innaean  species.

Shortly  af te r  these  revo lu tionary  theories  had 
appeared  in B otan iska  N o tiser  N ilsson-Ehle 
published them  in a m ore com prehensive  form 
elsew here.

H eribert N ilsson  (1910 pp. 265-302), Professor 
of S ystem atic  B otany  at Lund from 1934, in
te rp re ted  crossing  experim ents  be tw een  Arctium  
lappa  and A. to m en to su m  in the light of 
M endel’s laws. H e could confirm  N ilsson-E h le ’s 
predic tions regarding the polygenic segregation 
o f  species-specific  charac ters  in the hybrid 
offspring. By w ay o f  in troduction  he criticized
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excessive  splitting as, for exam ple, in R osa .  He 
also claimed tha t variation in apom ictic  Hiera-  
cium  was due to segregation afte r occasional 
hybridism ra ther  than  to mutation. On the whole 
H eribert Nilsson has been charac terized  as an 
orthodox M endelist but hardly  as an 
evolutionist, and  he was very sceptical abou t the 
concep t o f  m utation, the only type o f  m utations  
that he accep ted  being loss-m utations.

The Dutch scientist J. P. L o tsy  w as la ter  to 
use the term  ‘spec ie s ’ for constan t,  hom ozygous  
entities only, by con tras t  to the he te rogeneous  
Linnaean species (review in Botan iska  N o tise r  
1917 pp. 39-40). This attitude when applied to an 
ex trem e led to an unacceptable  classification of 
species.

In 1922 G. T uresson , Professor o f  System atic  
Botany and G enetics  at U ppsa la  from  1935, was 
to suggest in his doctoral thesis published  in 
H ereditas  that the concep t of taxonom ic  species, 
definable in te rm s of morphological d iscon ti
nuity, should be separated  from the biological 
entities, definable in te rm s of gene exchange  and 
adaptation. In this way additional biological 
knowledge would not interfere with classifi
cation. As early as 1917 he an tic ipa ted  this 
theory  in a paper published in B otan iska  N o tise r  
(pp. 273-296) w here  he reports  on physiological 
experim ents  with some seashore p lan ts ,  chiefly 
Atriplex. H e found that the b ranches  o f  the 
experim ental plants w ere plagiogeotropic in full 
light, thus producing the p rostra te  habit typical 
o f  the species concerned . M oreover,  he had 
found tha t the p rostra te  habit in A trip lex  can 
occur e ither as a hereditary  charac teris tic  in one 
‘ra c e ’ or as a mere environm ental m odification in 
ano ther ,  o therw ise  erec t,  ‘ra c e ’.

This occurrence , within one and the sam e 
taxonom ic species, o f  ‘race s ’ with genetically  
fixed morphological and physiological p roperties  
o f  adaptive value was later investigated by 
Turesson  in g reater detail in the ab o v e-m en 
tioned thesis, w here  he coined the  term  
‘eco ty p e’ for them.

In Botaniska N o tiser  1943 (pp. 413-427) 
T uresson  proposed  a parallel term inology for 
apom icts.

The difficulties in Rosa  w ere eventually  
explained. The pattern  of varia tion, especially  
that in the can ina- roses , had puzzled botanists  
and led m any o f  them  to believe tha t apom ixis  
occurred  in the genus. F o r  a long time this theory

seem ed  to be supported  by experim ental evi
dence. G. T äckho lm , in 1920 and la ter in his 
doctora l thesis in 1923, and also K. B. B lackburn  
and J. W. H es lop  H arrison in 1921, repo rted  7 
bivalents  and  21, 28 or 35 univalents at m eiosis in 
several Rosa  species. A plausible exp lanation  of 
this would be tha t hybridism had occurred  be 
tw een paren ts  w ith  different ch rom osom e nu m 
bers ,  and tha t the  hybrids had thus been made 
perm anen t by apom ixis . H ow ever ,  in B otan iska  
N o tise r  (1931 pp. 21-30, 350-354) Å. G ustafsson  
p resen ted  the results  o f  isolation and em asc u 
lation experim en ts  made by h im self and by C. 
H am m arlund . H e  concluded  that the results  of 
earlier observa tions  presum ed to indicate a u to n 
om ous apom ixis w ere e ither e rroneous  or had 
been  m isin terpre ted . A ccording to G ustafsson  
the  R o sa  species in ques tion  are  either pseudo- 
gam ous apom icts , or they  are  sexual. The la tte r  
theo ry  would be fully com patib le  with the c o n 
cep t o f  their being he te rogam ous ,  perm anent 
com plex  hybrids, as had been  suggested by 
B lackburn  and H eslop  H arr ison  in 1921. In  a 
la te r  pap er  in B otan iska  N o tise r  (1937 pp. 
323-331) G ustafsson , ho w ev er ,  favoured the 
fo rm er theory . The debate  s ta r ted  anew , mainly 
in o th e r  journa ls .

Conclusive ev idence  in favour o f  sexuality  
w as not p resen ted  until 1942 and then  alm ost 
sim ultaneously  by F. Fagerlind, S tockholm , in 
H ered itas  and by G ustafsson  and A. H åkansson , 
H onorary  P ro fesso r  at Lund from  1948, in B o 
taniska N o tise r  (pp. 331-343). G ustafsson  and 
H åkansson  w ere  able to explain the ex trem ely  
com plex po lym orph ism  of the can ina- roses  by 
the co -occu rrence  o f  th ree  hom oeologous sets of 
ch rom osom es. H en ce  a solution had at last been 
found to an unusually  com plicated problem  that 
had been  under  debate  in the pages o f  Botaniska  
N otise r  since the first years o f  its existence.

D evelopm en ts  during the last f e w  decades .  In 
1958 the first m em bers  o f  a new genera tion  of 
taxonom ists  at L und  m ade their débu t (S.-O. 
S trandhede  pp. 228-236: H. A ndersson  pp. 
237-240; G. N ordbo rg  (-Dahlgren) pp. 241-248; 
S. Snogerup pp. 249-250). They  belonged to an 
experim ental taxonom ica l ‘sch o o l’ initiated a 
few years  earlier  by H. W eim arck , P ro fesso r  of 
System atic  B otany  from 1950. T oge ther  with 
o thers  who jo ined  them  som ew hat la ter they  
mainly investigated evolu tionary  problem s in N
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European  species groups com plica ted  by 
polyploidy, aneuplo idy , hybridism  and (in some 
cases) apom ixis.

In 1960 a n o th e r  ‘schoo l’ at L und  cam e into 
being with a  new  series o f  papers  und er  the head
ing o f  S tud ies  in the A eg ea n  Flora. The first 
paper, by H. R unem ark , P rofessor o f  System atic  
B otany  at L und  from  1970, and co llaborato rs  
(1960 pp. 421-450), was a floristic com m uni
cation with som e phytogeographical com m ents  
on the A egean  archipelago. The second , by B. 
N ordens tam , Professor in S tockholm  from  1980 
(1960 pp. 451—457), was a short taxonom ic  re
port. A m ajor aim of the research  in the Aegean 
has been to s tudy  karyo type  diversification and 
m orphological differentiation in sm all-population 
system s using experim ental m ethods .

Both ‘sch o o ls ’ still flourish side by side. D ur
ing the 60’s and  70’s their com bined  productiv ity  
within the field o f  b iosystem atics  has  probably 
not been  su rpassed  elsew here. Conditions of 
mutual inspira tion have perhaps ac ted  as a spur. 
M ost o f  the reports  have been published  in B o 
taniska N o tise r  and in Opera B o tan ica  (Vols. 
9(2), 10(2), 11(2), 13, 14, 16, 17, 19, 28, 32-35, 39, 
41). A selection  o f  problem s dealt with follows:

Differentiation within com plex  aggregates in 
rela tion  to polyploidy has been  studied by I. 
B jörkqv ist in A lism a  (1961 pp. 281-299); by G. 
N ordborg  (-Dahlgren) in Sangu isorba  (1963 pp. 
267-288; 1967 pp. 109-119) w here  in addition 
facultative apom ixis  occurs ; and  by G. Wei
m arck in H ieroch loe  (1967 pp. 209-235, 448-455; 
1970 pp. 231-268, 495-504; 1971 pp. 129-175; 
1973 pp. 7-36) w here the tax a  studied  vary in 
level o f  polyplo idy , occurrence  o f  apom ixis  and 
degree of clonal propagation.

Differentiation in relation to  polyploidy and 
aneuplo idy  has been s tudied by S.-O. Strand- 
hede in Eleocharis  (1961 pp. 417-434; 1965 pp. 
243-253; 1967 pp. 355-368), with holokinetic 
ch ro m o so m es;  and by S. S nogerup  in Juncus  
(1963 pp. 142-156).

Differentiation in m orphology and  ch rom o
som e s truc tu re  in small popula tions  o f  taxa  with 
differing breeding system s in the E. M editer
ran ean  a rea  has been  s tud ied  by A. Strid in Ni- 
gella  (1965 pp. 139-165; 1968 pp. 153-164; 1969 
pp. 9-19 , 380-397); by W. K. H eneen  and H. 
R u n em ark  in E lym us  (1972 pp. 419-429); by B. 
B en tze r  in Leopold ia  (1969 pp. 457-480; 1972 pp. 
180-185, 329-330, 40G-418; 1973 pp. 69-132;

1974 pp. 69-86); by R. von  B othm er in Allium  
(1970 pp. 518-550; 1972 pp . 62-76); and by M. 
G ustafsson  et al. in Brassica  (1976 pp. 73-84). A 
significant contribution to  this field was also 
m ade by S. Snogerup for C heiranthus  bu t it was 
published in Opera B o tan ica  in its entirety.

Differentiation in relation to varying breeding 
system s has been studied by  Ö. Nilsson in Mon-  
tia, Claytonia  and  related genera  (1966 pp. 
265-285, 464-468; 1970 pp. 119-148; 1971 pp. 
87-121, 187-207).

Problems concern ing  adaptive variation in 
com bination with hybridization and ch rom o
som e structural differentiation in Atrip lex  have 
been  elucidated by M. G ustafsson  (1973 pp. 
345-392, 398-416; 1974 pp. 125-148).

Parallel varia tion in Euphrasia  as an ad ap 
tation to climate and to various natural or man- 
made habitats has been  neatly dem onstra ted  by 
T. K arlsson (1976 pp. 49-60) who also s tressed  
the im portance o f  hem iparasit ism  in this con tex t 
(1974 pp. 527-539).

Chemical varia tion has also been  investigated: 
by K. Brunsberg  in La thyrus  (1965 pp. 377-402); 
U. Olsson in M entha  (1967 pp. 255-267); and G. 
W eim arck in H ieroch loe  (1970 pp. 231-268) and 
in various taxa selected to represen t different 
reproductive  system s (1974 pp. 224-244). These  
studies have all m ade use o f  leaf phenolics. Allo- 
zym e variation in Q uercus  has been  studied by 
U. Olsson (1975 pp. 408-41!).

During the 1960’s and 1970’s B. P eterson , R. 
Dahlgren, B. N ordens tam  and A. Strid studied 
the taxonom y and phy togeography  o f  South 
African phanerogam s (thus upholding a South  
African tradition from  the 1930’s and 1940’s 
when T. N orlindh and H. W eim arck  contributed  
to this field in B otan iska  N o tiser  and elsewhere). 
M ost of the ir  results  have, how ever,  been 
published in Opera Botan ica .  In B otan iska  N o ti
ser  can be noted  papers  by B. N ordens tam  (1968 
pp. 209-232) on evolution in Euryops,  and R. 
Dahlgren (1970 pp. 551-568; 1971 pp. 292-304) 
on convergence, parallelism  and analogy in Le- 
gum inosae,  particularly  A spa la thus ,  and in Clif- 
fo r tia .

Investigations on em bryo  sa c  fo rm a tio n ,  
including the m ech a n ism s  o f  apom ixis

Double fe rt iliza tion  revealed. C onsiderable  
advances were m ade in Em bryology  round the
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turn  of the cen tu ry . Double fertilization in angio- 
sperrns was de tec ted  (review in B otan iska  N o t i 
ser  1899 pp. 135, 136 of N a v a sh in ’s and Guig- 
nard ’s observa tions; fu rther  com m en ts  1900 p. 
189).

Early research on apom ixis.  A no th e r  advance  
was the d iscovery  o f  apomixis and  the  investi
gation of its m echanism s. Again we find M ur
beck am ong the pioneers. He had  a lready  
pointed out the peculiar m ode o f  varia tion  in 
Alchem illa  in a preliminary notice (1895 pp. 
264—266). F ro m  a series of experim en ts  on culti
vated plants including determ ination  o f  pollen 
quality, analysis o f  progenies and  field and 
herbarium  studies he concluded  (1897 pp. 
273-277) that seed setting in the  A lchem illa  
species s tudied takes  place w ithout fertilization. 
He realized tha t the morphological cons tancy  
within all A lchem illa  taxa is due to  apom ixis . In 
1902 he described  the deve lopm en t o f  the 
em bryo sac in Alchem illa  in a co m p reh en s iv e  
paper published elsew here.

At about the sam e time O. Juel in U p p sa la  had 
described the apom ictic  m echanism  m  A n te n n a 
ria alpina  (sum m ary  o f  a lecture, B o ta n iska  N o 
tiser 1900 pp. 102, 103). C. R aunk iaer  had c o n 
cluded from  indirect evidence tha t apom ixis  
occurs in T araxacum  (review in B o ta n iska  N o t i 
ser  1903 pp. 197, 198), and C. H. O stenfeld  and  
Raunkiaer did the same for H ieracium .  H ow 
ever, M urbeck  (1904 pp. 285-296) w as the first to 
describe the developm en t of the e m b ry o  sac in 
both Taraxacum  and Hieracium .  H e concluded  
that the great num ber  o f  H ieracium  ta x a  endem ic  
to small areas within the Scandinavian  pen insu la  
m ust have arisen there  after the la test glaciation 
and suggested that speciation still occu rs .  O s te n 
feld and O. R osenberg , and R osenberg  a lone, 
fu rther  investigated apom ixis in H ierac ium  ( re 
view in B otan iska  N o tiser  1906 pp. 254-256).

Ideas had  indeed changed considerab ly  during 
the sixty-five years since the e s tab l ishm en t of 
Botaniska  N o tiser  and the fifty-five y ea rs  since 
N. J. A n d e rs so n ’s survey of E lias  F r ie s ’s 
trea tise  on H ieracium  (1849 pp. 4 -12 , 25-28). It 
is also notable  that M urbeck, by co n tra s t  to  se v 
eral o ther  bo tan is ts ,  drew  conclusions  o f  bio log
ical significance from  cytological, m orphological 
or em bryological observations.

Later research on apom ixis.  L a te r  re sea rch  has 
also focussed  on problem s concern ing  th e  gen
etic background  o f  apom ixis, the ba lance  b e 
tween apom ixis and  am phimixis, and the possi
bility of recom bination  within com plete ly  
apomictic plants. A. Miintzing, P ro fesso r  of 
Genetics at L und  from  1938, and G. M üntzing 
reported (1941 pp. 237-278; 1945 pp. 49-71) that 
F, hybrids be tw een  apom ictic and am phim ictic  
diploid strains o f  Potentilla  argen tea  were 
amphimictic and gave rise to a highly variab le  F 2 
generation. F, hybrids  with one hexaploid  paren t 
were partly apom ictic  and F 2 plants ranged  from 
being com plete ly  apom ictic to com plete ly  
am phimictic, indicating that their p a ren ts  w ere 
heterozygous for m any genes. The a u th o rs  co n 
cluded tha t apom ixis  is controlled  by multiple 
factors and that the genic balance is easily upset 
by hybridization.

A new and in teresting con tribution  to our 
knowledge o f  the m echanism s o f  apom ix is  was 
made by R. B. K nox and J. H es lop -H arr ison  
(1963 pp. 127-141). In a series o f  experim en ts  
they found tha t the light regime governed  the 
incidence o f  apom ixis  in a te traploid  Dichantiurn  
aristatum,  con tinuous  exposure  to short  days 
increasing the num bers  of aposporous  sacs.

G. T u resson  (1943 pp. 413-427; 1956 pp. 
400-404; 1957 pp. 413^422; 1958 pp. 159-164) 
reported rem arkab le  variation in ch rom osom e 
number, m orphology, earliness and d isease  re 
sistance am ong strains o f  obligately apom ictic  
Alchemilla  ta x a  w hen com pared  with clonal 
material o f  the sam e taxa. This concep t o f  vari
ability is to som e ex ten t con trad ic to ry  to p re 
vious views. T u resson  found au tosegregation  to 
be the m ost reasonab le  explanation  to the 
phenom enon.

This problem  o f  variation w as also investi
gated by A. L undh-A lm estrand  (1958 pp. 
587-607).

Variation in em bryo  sac fo rm a tio n .  H . Hjelm- 
quist, H onorary  Professor at L und  from  1977, 
and F. Grazi (1964 pp. 141-166; 1965 pp. 
329-360) show ed  that variation in env ironm enta l 
conditions can in a num ber o f  species give rise to 
the developm ent o f  reduced  em bryo  sacs acco rd 
ing to different types,  and to different ratios b e 
tw een reduced  and  unreduced  sacs.
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G enetics a n d  C h ro m o so m e  R esearch

Early G enetics  a nd  Cytology.  F ro m  the tu rn  o f  
the century  onw ards  the readers  o f  B otan iska  
N otiser  w ere  kept inform ed o f  p rogress  in G en
etics and C h ro m o so m e R esearch . M endel had 
published his rem arkab le  results  on hered ita ry  
factors  in con tro lled  crossings as far back  as 
1866, but his findings w ere not fully unders tood  
until 1900 and w ere  generally overlooked . 
M endel’s now  classic bookle t Versuche über  
P flanzen-H ybriden  had in fact been  cited  in a 
Swedish thesis  by A. Blom berg in 1872 and  in a 
publication by Focke  in 1881. This w as poin ted  
out by R. L arsson  in Botaniska  N o tise r  (1915 pp. 
35-38) in a  paper  com m em ora ting  the  50th 
anniversary  o f  M endel’s lec ture  in Brno w here 
he reported  on the results  o f  his experim en ts .

In B otan iska  N o tise r  1900 (pp. 187-189) there  
appears  a rev iew  o f  a paper by H. de V ries, one 
o f  the three ‘red isco v e re rs ’ o f  M endel. A survey  
o f  de V ries’s results  is given toge the r  w ith a 
reference to  M endel and an in te rp re ta tion  o f  the 
bearing on System atics  o f  the phenom enon  o f  
segregation.

The D anish geneticist W. J o h a n n s e n ’s p io
neering experim ents  with pure  lines in P haseo lus  
and H o rd e u m  were rev iew ed  and  d iscussed  in 
B otan iska  N o tise r  im m ediately  afte r publication 
(1903 pp. 246, 247).

Quite a num ber  o f  papers  describ ing  M endel- 
istic segregation o f  ch a rac te r  s ta tes  in various 
plants were published  during the following years ,  
but the genre largely d isappeared  from  B otan iska  
N otiser  w hen the new jou rna l H ered ita s  was 
established in L und  in 1920.

The connec tion  be tw een  the  b e h av io u r  of 
ch rom osom es and M endelistic  segregation  was 
not known until M organ m ade his d iscoveries ,  
and was questioned  by severa l scientists  even 
m uch la ter (for exam ple by H er ib e r t  N ilsson as 
late as 1930, p. 64).

O. R osenberg  in S tockholm  was the  first to 
publish detailed  ch rom osom e analyses  in B o ta 
niska N o tise r  (1905 pp. 1-24), w here  he de
scribed the meiotic p rophase  in the e m b ry o  sac 
m other cells in several plant species.

A few years  la ter M. O. Malte (1908 pp. 
75-87), then at L und  but la te r  to w ork  as an 
agrostologist in C anada  for m any y ears ,  found 
that the num ber o f  (he te rochrom atic)  ch rom atin  
condensations  in the in terphase  nuclei o f  some

E uphorb iaceae  agreed with the som atic  c h ro m o 
som e num ber  o f  the respective  species. H e also 
d iscussed  the  natu re  o f  ch rom osom es at a time 
w hen the ro le  of chrom osom es as carriers  o f  
genetic inform ation  was about to be revea led .

R esea rch  on induced  m uta tions.  In 1936 Å. 
G ustafsson  (pp. 488-512) in troduced a new  field 
o f  research  to  the pages o f  Botan iska  Notiser,  
viz. w ork  on m utations  induced by X -rays. F u r
the r  con tribu tions  by G ustafsson and o thers  
appeared  in B otan iska  N otiser  till the late 1950’s, 
and in H ered itas .  H e found, for exam ple , that 
ch rom osom es  displayed varying sensibility to 
X -rays at various  stages o f  the cycle o f  division, 
at various w a te r  con ten ts ,  etc.

W hat is a B  chrom osom e?  G. Ö sterg ren , P ro
fesso r  o f  G enetics  at U ppsa la  from  1963, for
w arded  the hypo thesis  (1945 pp. 157-163) that 
‘ex tra  f rag m e n t’ or ‘accesso ry ’ ch rom osom es  
( =  B ch rom osom es)  may in some cases  be re
garded  as ‘p a ra s i t ic ’, i.e .,  their p resen ce  m ay be 
o f  significance to them selves only. Previous 
w orkers  had tried to find out the possible 
advan tages  to  the organism  carrying B c h ro m o 
som es, not rare ly  in vain; in some cases  they 
ap p ea r  to  be clearly  harmful to the carrier.

The biology o f  reproduction a nd  dispersa l

In  D arw in ’s fo o ts te p s .  Elias Fries  w as opposed  
to D arw in’s theo ry  o f  evolution and  could  not 
accep t the e ffect it had on the species concep t 
and m acrosys tem atics .  His son, T. M. Fries , was 
o f  the  sam e opinion. H e, how ever,  w rote  
favourab le  reviews (1866 pp. 24-32; 1867 pp. 
74-86) o f  D arw in ’s paper  on the pollination of 
o rch ids  and  o f  a paper by H ildebrand  on the 
significance o f  allogamy.

The e f fec ts  o f  cross- and self-fertilization in 
the vegetab le  k ingdom ,  published by Darwin in 
1876, w as rev iew ed  in 1877 (pp. 51-56). Darwin 
had shown experim entally  that inbreeding is 
generally  inferior to outbreeding. H e  believed, 
how ever ,  tha t self-sterility was acc iden ta l,  not 
adaptive . F u r th e r  he concluded tha t the  evol
ution o f  anem o g am y  in angiosperm s preceded  
en tom ogam y. T hese  views, toge ther with certain 
applications to  hum an society, have  not held 
good.

No doubt D a rw in ’s (and H ildeb rand ’s) studies 
on pollination biology served to aw aken  a new 
in teres t in th is subject. As far back  as 1868 T.
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Tullberg published an original contribution (pp.
7-15) in this field, and o th e r  contributions were 
to follow.

Pollination biology o f  today. The in teres t  in pol
lination biology, which had largely lain dorm ant 
since the period after Darwin, has now  been 
revived and is reflected in the pages of Botaniska  
N otiser  from 1976 onw ards. This year  B. Kul- 
lenberg and G. Bergstrom  surveyed the resu lts  of 
ex tensive studies of pollination in Ophrys  
orchids over three  decades. L. A. N ilsson, who 
coopera tes  with the Kullenberg g roup, has 
published a series o f  papers on the pollination 
biology o f  some Swedish orchids (1978 pp. 
35-51, 355-368; 1979 pp. 329-347, 537-549; 1980 
pp. 367-385). T hese  studies have e luc ida ted  the 
very com plex in teractions be tw een  plan ts  and 
pollinating insects w here there is an interplay 
betw een macro- and m icrostructu res, chemical 
and optical stimuli on the one hand and the re
sponse o f  the insect on the o ther, in affecting the 
evolution and the s tructu re  of the breeding  popu
lations o f  the orchids. A most rem arkab le  system  
has, for exam ple , been  found in Dactylorhiza  
sam bucina  which attracts  newly em erged 
B om bus  queens though not offering them  nectar. 
Experienced  queens avoid this orchid. The polli
nation system  has obvious connec tions  with the 
gregarious occurrence  o f  D. sam bucina  and  with 
characteristic  variations in its fruitsetting.

M. Iw arsson  reported  (1979 pp. 349-355) on 
African sun-birds as pollen vectors  and I. Elvers 
(1977 pp. 231-234; 1978 pp. 159, 160) on lizards 
that, rem arkably  enough, may play a similar 
part.

T he effects on population s truc tu re ,  evolution 
and taxonom y in the H elian them um  oeland icum  
com plex of the p resence  o f  one strategy  of con 
cen tra ted  flowering and one w here  flow ering is 
pro tracted  has been elucidated by B. Widén 
(1980 pp. 99-115).

A g en ts  o f  dispersal.  A series of publications in 
Botaniska N otiser  by A. H eintze is devo ted  to 
the study o f  the dispersal of fruits and  seeds. 
Tw o o f  the papers  are  on w inter d ispersal,  on the 
island o f  Öland (1911 pp. 165-185) and on snow 
in the Scandinavian  m ountains (1914 pp. 
193-215). Three  o thers  (1915 pp. 251-291; 1916 
pp. 139, 140; 1918 pp. 302-306) trea t d ispersal of 
seeds and fruits eaten  by mammals and still o ther 
papers  (1916 pp. 121-127; 1917 pp. 209-240,

297-300; 1918 pp. 1-47) trea t d ispersal o f  seeds 
and fruits ea ten  by birds (either d irec tly ,  or in
directly by birds o f  prey). H eintze had exam ined 
a large n um ber  o f  diaspores, identified them  and 
tested  their germ ination  capacity . H e was able to 
disprove several earlier observations and  could 
conclude that dispersal by m am m als and birds is 
an im portant m echanism  in nature.

G. E. Du R ietz  (1931 pp. 31-44) ob se rv ed  the 
dispersal o f  lichen fragm ents by snow  drift in the 
mountains.

P hytogeographic  implications o f  dispersal. 
H eintze had show n that d iaspores can  be tran s
ported over long distances by anim als. W hether  
widely sca tte red  localities outside the main dis
tribution area  o f  a plant are in effect the result of 
such long-distance dispersal, o r  w h e th e r  they 
represen t relicts from a period with o th e r  cli
matic conditions was, and still is, an open ques
tion. The geographer,  J. Frödin , supported  the 
latter theory  (1919 pp. 137, 138).

The problem  of w hether  or not d ispersal of 
d iaspores is in general efficient in es tablishing a 
species in new  areas was fu rther  elucidated  by
H. R unem ark  (1969 pp. 90-129). H e s tressed  the 
part played by random  factors, i.e. ‘rep roductive  
drift’, in establishing an immigrant. This drift is 
of great significance in connection  with long-dis
tance d ispersal o f  d iaspores invading an already 
established com m unity  w here, in com petit ion  
with those of es tablished species, they  are in no 
way or only slightly superior. Thus  successful 
long-range migration should be rare  excep t when 
disturbed habitats  or habitats  w ithout an 
established vegetation  are available.

Floristics a nd  P hytogeography

Floristic investigations.  F rom  the beginning up 
to the 1960’s floristics occupied a large am ount 
of space in B otan iska  Notiser. During the 19th 
century  S w eden , N orw ay, D enm ark and to some 
extent F inland were floristically docum en ted  by 
botanists  and naturalists  who mainly compiled 
lists of species that they happened  to com e 
across. With the advent of national botanical 
journals  in the o ther Scandinavian  countries  
Swedish floristic material cam e to dom inate  in 
Botaniska Notiser.

To help to finance botanical excurs ions  in 
Scandinavia  N. J. A ndersson  (1850 pp. 15-20)
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proposed  the form ation o f  a t rav e lle rs ’ associ
ation (an earlier but unfruitful proposal had been 
fo rw arded  by A. E. L indblom , 1844 pp. 43-48). 
This association was active  for m any  years.

Preparations fo r  provincial a nd  local Floras. 
The need for provincial and local F lo ras  dates  far 
back. Elias F r ie s ’s Flora Scanica  appea red  in 
1835 and o the r  F loras were to follow. Progress in 
making reliable F loras was, h o w ev er ,  slowed 
dow n by the sparse and unevenly  co llected  in
form ation available. H. von Post, la te r  a pioneer 
in Q uaternary  G eology, appealed in Botaniska  
N otiser  (1842 pp. 97-105) to young  Swedish 
botanists  to jo in  forces and explore  the flora of 
provinces o r  lesser regions and to  describe  it 
according to  a fixed model. The ensuing  Floras 
w ere to follow a natural system , p re fe rab ly  that 
o f  E. Fries, and com prise  a geographic section, a 
phytographic section and a list o f  p lan ts  includ
ing descrip tions o f  new ones and localities for the 
rare ones. In a note accom panying  the p ap e r  (pp. 
105-107) the Edito r , A. E. F indb lom , welcom ed 
the publication o f  such Floras in Botaniska  
N otise r  or in a supplem entary  series. N o  such 
series cam e into ex istence , but the  w hole idea 
applies, mutatis m utandis , to the p resen t  Svensk  
Botanisk Tidskrift with its assoc ia ted  series of 
provincial F loras.

H. von Post adopted  and tried out his own 
model in a series o f  contributions (1844 pp. 
113-142, 145-154; 1846 pp. 49-53). E a te r  (1851 
pp. 110-124, 161-186) he suggested a still more 
sophisticated  m ethod  for the investigation  of 
vegetation and the presenta tion  o f  resu lts ,  giving 
a com prehensive  exam ple. This w as in reality an 
early a ttem pt at phytosociological analysis . He 
argued against the aesthe tic ,  poetic descrip tions 
that were cu rren t and criticized the tendency  to 
take an interest in the abnorm al p lan ts  and the 
m ost deviating vegetation types, but to  neglect 
the “ com m on, regular or no rm al’’ s ta tus .  This 
criticism is still indeed to the point.

A new series o f  publications u n d e r  the  joint 
heading of Bidrag till S kånes  Flora  (Contri
butions to the F lora o f  Skåne, S Sw eden) was 
initiated in 1939 by H. W eim arck (pp. 357-392). 
M ore than 50 contributions to the series  w ere to 
be published in B otan iska  N o tise r  during the 
1940’s and 1950’s. The papers  in the series re
ported  on results  from the pro ject S k å n e s  Flora 
initiated in 1938. W ork  on the p ro jec t w as carried

on despite the restric tions o f  the Second World 
W ar, and during some periods was one o f  the 
very  few research  activities that were in any way 
possible. By the beginning of the 1970’s the bulk 
o f  the field w ork had been  com pleted. The final 
reports ,  an Atlas with dot m aps, and analyses of 
distribution types  are still in preparation .

R egional P hytogeography .  T hanks  to con tinu
ous floristic investigations a reasonably  adequa te  
basis was available in the 1920’s so that a p ro 
visional survey at least of the regional phy togeo
graphy of S and C Sw eden could be undertaken . 
The area had adm ittedly  only been covered  in 
part and inform ation was partly sparse. During 
the 1920’s most con tribu tions  to this field w ere 
published e lsew here  but tw o papers  by F. H ård  
av Segerstad , U ppsala , appeared  in Botaniska  
N otiser  (1922 pp. 277-286; 1925 pp. 222-250). In 
these , H ård av Segerstad  divided S Sw eden into 
phytogeographic subdivisions. H e laid em phasis  
not only on climatically conditioned areas o f  dis
tribution, as had previously been the practice, 
but even m ore on those tha t w ere edaphically  
conditioned. The area  was found to com prise 
three main regions, eu troph ic ,  m eso troph ic  and 
oligotrophic, and a num ber o f  phytogeographic 
species groups w ere related to each o f  these 
regions. This classification aroused  criticism: 
T uresson  (1936 pp. 420-437), for exam ple, po in t
ed out the probability  o f  ecotypical h e te ro 
geneity am ong som e o f  the species studied. With 
a view to the large and heterogeneous area  under 
study H ård av Segers tad  was also criticized for 
not taking climatic factors  sufficiently into 
account. E. N aum ann  (1928 pp. 31-48), how 
ever, pointed out that H ård av S eg ers tad ’s re
gions agreed well with his ow n previously 
published regional subdivision o f  S and C Sw e
den based on limnoiogical evidence.

H ow ever, a be t te r  unders tand ing  of the re
lations be tw een  distributional areas and en
vironm ental conditions  required m uch m ore d e 
tailed floristic investigations. The above-m en
tioned undertak ing  o f  the pro ject S kånes  Flora 
initiated in 1938 should be seen  in this light. 
Early  in the w ork  it had been seen  that the d is
tribution o f  m any species coincided rem arkably  
well with env ironm enta l conditions, especially 
with regard to soil chem istry . M oreover, Skåne 
is small enough to be climatically fairly 
hom ogeneous.
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The p ro jec t Skånes  Flora b ranched  out to 
form part o f  the  basis of the phytosociological 
and plant ecological tradition at Lund (see be
low). Am ong early contributions to this field 
published in B otan iska  N otiser  can be m entioned 
Skånes  m yrtyper  (Summary: Scanian mire-types;  
C ontribution  no. 18 to the series Bidrag till 
Skånes  F lora ) by S. W aldheim , ‘L a b o ra to r ’ at 
Lund from 1948, and H. W eim arck  (1943 pp. 
1—40). The system  o f  classification for mires p ro 
posed  in this pap er  has long been used in Scand i
navian phytosocio logy. O ther significant papers  
w ere published by W aldheim (in B otan iska  N o ti
ser S u p p le m en t  1(1), 1947) and H. W eim arck 
(1950 pp. 133-144).

Å. G ustafsson  (1935 pp. 325-330) po in ted  out 
the value o f  studying  apom ictic taxa  w hen m ap
ping the migration routes o f  individual biotypes.

M ethods fo r  frequency  mapping w ere de
veloped by A. O redsson  and applied w hen m ap
ping the o ccu rren ce  of taxa  within R u b u s  fruti-  
cosus  sensu la to  in S Sweden (1973 pp. 37-68; 
1974 pp. 44-68; 1975 pp. 47-54).

Ecology and  rela ted  subjects

The d eve lo p m en t o f  fre sh w a te r  biology.  M any 
limnoiogical contributions  appeared  in B otan iska  
N otiser  during the period from 1911 to  1934, the 
majority o f  them  em anating from E. N a u m a n n ’s 
hectic activity . N aum ann , who began his ca reer  
in the D epartm en t o f  Zoology but soon tu rned  to 
B otany, was Professor of Limnology from 1929 
to his p rem atu re  death  in 1934. A long series  of 
papers  deals with the sociology, periodicity  and 
productiv ity  o f  phytoplankton  in rela tion  to 
physical and chem ical conditions in the w ater 
(1911 pp. 245-261; 1912 pp. 209-214, 215-222, 
257-281; 1913 pp. 249-263; 1914 pp. 177-189; 
1916 pp. 151-162; 1917 pp. 115-128; 1918 pp. 
217-230; 1919 pp. 65-82, 221-224, 225-239; 1925 
pp. 47-51). H e  w ro te  the first o f  these  at the age 
o f  only tw enty . H e w as one o f  the first to  realize 
the im portan t but previously  largely overlooked  
role of nanop lank ton , and probably the  very  first 
to show  experim enta lly  the effect o f  various  pH  
values on the m orphology o f  planktic organism s.

A further tw o  papers  trea ted  prob lem s in re 
gional limnology, a field w here N aum ann  w as a 
p ioneer (1927 pp. 81-103; 1928 pp. 31-48). Ins til l  
o ther papers  he trea ted  the biology o f  fungi in

polluted fresh  w a te r  (1933 pp. 413-416, 577-580, 
581-587 ,588-592; 1934 pp. 141-144).

A great n u m b er  o f  papers on various o ther  
topics such as te rm inology, sampling techn iques ,  
m icro techniques  and photographic techniques  
(and o f  co u rse  num erous publications else
where), com ple te  an im pressive p ic ture o f  in
novation and productiv ity  in a rapidly develop
ing field. N a u m a n n ’s ambition to reach  a public 
outside Scandinav ia  is obvious from  the fact that 
from the beginning he added a G erm an  sum m ary  
to all his papers  that were w ritten in Swedish 
(this was noth ing  new but had not yet becom e 
general practice). Though he w orked  on local 
material the p rob lem s and results w ere o f  in ter
national application.

Phytosocio logy .  The process o f  m ountain  build
ing is generally  accom pan ied  by ea r thquakes  and 
volcanic activ ity . The processes  leading to the 
formation o f  the new  science o f  Phytosociology 
in the first th ree  decades  of this cen tu ry  was 
likewise a t ten d ed  by frequent and  violent 
eruptions. T he  necessary  m ethodology and 
terminology w ere  developed  by num erous  re 
searchers on the basis o f  floristics and floristic 
phytogeography. G. T uresson  su rveyed  the 
status o f  phytosocio logy in B otan iska  N otiser  
1922 (pp. 49-68) from the evo lu tion is t’s point o f  
view.

From 1920 till 1928 Botaniska  N o tise r  was the 
scene o f  a co n tro v e rsy ,  though som e of the 
papers did in addition prom ote scientific a d 
vancem ent. T he  battle  was partly s taged  in the 
pages o f  S v e n s k  B otan isk  Tidskrift and  this part 
will not be su rveyed  here, nor will a  few papers 
that are conce rn ed  mainly with m ere  personal 
attacks o r  that fall outside the scope o f  the main 
theme.

In broad  outline the conflict w as concerned  
with the delim itation o f  phytosociological 
associations, the  relation be tw een  these  associ
ations and env ironm enta l conditions , and the 
concept o f  cons tancy .  On the one side were 
ranged m em bers  o f  the so-called U p p sa la  school 
o f  phytosociologists , viz., G. E. Du Rietz, 
T. C. E. F ries ,  H. Osvald and T. Å. Tengwall. 
O f these, Du Rietz (later P ro fesso r  o f  Plant 
Biology at U ppsa la) was the main spokesm an  
(1922 pp. 17-36; 1923 pp. 235-256; 1924 pp. 
425-439; 1928 pp. 1-30). On the o th e r  side were 
ranged H. Kylin, Professor o f  P lant Physiology
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at Lund (1923 pp. 161-234, 451-456; 1925 pp. 
395-402; 1926 pp. 81-180) and S. D. W icksell, 
later P rofessor o f  Statistics at L und  (1924 pp. 
17-37). J. F röd in , L und, also took  part a t the 
very  beginning. L .-G . Romell (H o n o ra ry  P ro 
fesso r  in S tockholm  from 1948) held a partly  
in term ediate  position (1925 pp. 253-308).

The U ppsala  school was mainly inductive: 
general laws w ere  arrived at em pirically , on  the 
basis of case  s tudies in the field. This  school 
em phasized  the concep t o f  cons tancy , im plying 
that an association  can  be charac terized  by  the 
occurrence  o f  a group of ‘c o n s ta n t’ species 
fundam entally  distinct from the res t  o f  the 
species occurring. It had also been d e m o n s tra ted  
that the n um ber  of ‘co n s tan t’ species  and  the 
total num ber of species rise with inc reas ing  size 
o f  sampling a rea  up to a given limit (the 
‘minimum a re a ’). A ttem pts  had been  m ade  at 
finding a form ula for the effect of vary ing  size of 
sampling area  though with m odera te  success .  
The species occurring  together w ere  be lieved  to 
do so not only because  they share a  co m m o n  
reaction to the habita t but also becau se  o f  m utual 
in teraction . Em phasis  was laid on the o c c u r 
rence  o f  c lear boundaries  be tw een  assoc ia tions  
even  w here changes  in env ironm en t w ere  
gradual. C onsequen tly ,  by con trast to co n ce p ts  
on the C ontinen t,  the dem and for  uniform  e n 
vironm ental conditions within an assoc ia t ion  
was abandoned .

Kylin, a skilful m athem atic ian , had a m ore  
deductive app roach  to phytosociological p ro b 
lems, making use o f  probability ca lcu lus  and 
m athem atical models. Kylin and Rom ell w ere 
supported  by the statistician W icksell. The 
m em bers  o f  the U p p sa la  school w ere  show n to 
have founded the ir  hypotheses  on w eak  s ta t is t i
cal grounds. T heir  opponents  den ied  the d is
tinctness o f  the ‘co n s tan t’ species  and  
questioned the p roposed  mutual in te rac tion  b e 
tw een plants. T hey  tried to deduce  the de 
pendence  o f  ‘c o n s ta n ts ’ on size o f  sam pling a rea  
from bette r  form ulae and rejected the co n ce p t  of 
a minimum area . T hey  also found tha t the c o n 
cept o f  clear boundaries  betw een assoc ia t ions  in 
a gradually changing env ironm ent was q u es t io n 
able. The problem  of  determ ining hom ogeneity  
subjectively versus  objectively, and the  d e 
pendence  o f  hom ogeneity  on size o f  sam pling 
area  were d iscussed . The tendency  w ithin the 
U ppsa la  school to cons ider  the assoc ia t ions  as

organism s, analogous to species, with relatively 
c lear boundaries ,  was criticized, and varia tion in 
vegetation was believed to be more continuous.

Phytosociology was still only at the beginning 
of its developm ent when these problem s ceased  
to be ventilated  in Botaniska  N otiser.  H ow ever ,  
we can take for granted  that science gained m uch 
from the accom panying  brainstorm ing during 
which m any basic  concep ts  began to take shape. 
The confron ta tion— the U ppsala  botanists  with 
the ir  vast experience  o f  fieldwork, and their 
opponen ts  with their mathematical app roach—  
obv iously  had a stimulating effect.

It is, m oreover, also conceivable that the co n 
flict may have influenced feelings be tw een  re p 
resen ta tives  for various fields o f  B otany , and 
be tw een  botanists  from Lund and U ppsa la  for a 
considerab le  tim e afterw ards, and personal re 
lationships w ere also com plicated. Kylin had 
com e to his Chair at Lund from U ppsala  shortly 
before; Fries m oved from U ppsala  to a Chair at 
L und  at abou t the end o f  the period; la ter F rödin  
and T uresson  both  moved from Lund to Chairs 
at U ppsa la ;  Du Rietz remained at U ppsala . The 
com petit ion  be tw een  the applicants had been 
keen.

D eve lopm en ts  in Plant Ecology during the 
1950’s a nd  1960’s. F rom  the 1950’s onw ards  in
te res t  in Plant Ecology has increased rapidly all 
o ver  the world. N ew  methods have been in tro 
duced  and  new  facilities have becom e available. 
P lant ecologists  active at Lund were responsible 
for m ost of the ecological contributions to 
B otan iska  N o tise r  during the 1950’s and 1960’s. 
Following the earlier  tradition in vegetation 
science they mainly investigated the develop
m ent o f  different types of vegetation as rela ted  to 
the chemical and physical properties of the sub
stra te , and the productiv ity  and the tu rn o v er  of 
organic m atte r  and mineral nutrients in the 
ecosys tem . M ost o f  their investigations have 
dealt with w oodlands, grasslands and w etlands 
in S Sw eden, and with wetlands in the m ountains 
o f  N Sw eden , and have been characterized  by 
intense m ethodological developm ent and often 
by the use of sophistica ted  apparatus.

N. M aim er, la ter ‘L ab o ra to r’, P rofessor at 
L und  from 1969, and H. Sjörs, la ter P rofessor of 
Plant Ecology at U ppsala , analysed e lem entary  
consti tuen ts  in sam ples o f  mire plants growing in
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various types  o f  bogs and fens (1955 pp. 46-80): 
the im portance o f  analysing both  the substra te  
and the plants w as s tressed, and p rob lem s o f  
to lerance and optimal conditions w ere  con 
sidered. Similar problem s w ere p resen ted  by 
M aim er (1958 pp. 274-288).

The effects o f  varying soil m oisture  on the 
developm ent o f  grassland vegetation w ere dem 
onstra ted  by F. A ndersson , P ro fesso r  o f  
Terrestrial Ecology at U ppsala  from  1979, and J. 
Ericson , toge ther  and separately (1963 pp. 
257-266, 376-385, 386-395). L a te r ,  A ndersson  
elucidated p rob lem s concerning b iom ass, p ro 
duction and tu rn o v e r  in a woodland and  m eadow  
ecosystem , using allometric equations (1970 pp.
8-51).

The effects o f  phosphorus  and n itrogen w ere 
studied experim entally  by G. T y ler  (1967 pp. 
433-447) who added  mineral salts to plots o f  
shore vegetation by brackish w ater ,  and  calcu
lated changes in production  and in up take  by 
various species. T y le r  also studied soil chem istry  
in the same type  o f  habitat, mainly the ad so rp 
tion properties  and occurrence  o f  metal cations 
in clay (1968 pp. 89-113). O ther investigations on 
soil chem istry  w ere  published by T. M örnsjö  
(1968 pp. 343-360) in a study o f  peatlands.

The influence o f  microclimate on the veg
etation and soil on the slopes o f  an e sk e r  was 
dem onstra ted  by L. Påhlsson (1966 pp. 401-418). 
The reverse ,  i.e. the  influence of vegeta tion  on 
microclimate, was dem onstra ted  by B. Nihlgård 
(1969 pp. 333-352) for beech and sp ruce  forests.

The causes  o f  regional and local varia tion in 
mire vegetation  in a m ountainous area  in N 
Sw eden w ere s tudied by M. S onesson , P ro fesso r  
at the Royal A cadem y  o f  Science from 1974 
(1967 pp. 272-296; 1969 pp. 481-511; 1970 pp. 
67-111).

Several significant papers  w ere  also published 
in Opera B otan ica  (Vols. 6(3), 6(3), 7(1), 7(2), 
24-27).

R esearch  into the  problem of  con tam ina tion  
by heavy metals in nature  was first p resen ted  in 
Botaniska  N o tiser  by Å. Rühling and G. T yler  in 
1968 (pp. 321-342). F u r th e r  con tribu tions  by the 
same authors  appea red  in 1969 (pp. 248-259) and 
in a subsequent series  o f  papers e lsew here  (w hen 
Botaniska  N o tiser  no longer accep ted  ecological 
contributions). M osses w ere show n to a c c u m u 
late large am oun ts  o f  heavy metals. An alarming 
degree o f  lead pollution was found in the  im 

mediate vicinity o f  roads  in S Sw eden . T he lead 
obviously originated from additions to  petrol.

On a regional basis  the lead concen tra tion  was 
found to inc rease  with precipitation  and with 
decreasing d is tance  from  large cen tres  of p o p u 
lation. M uch o f  the lead found at a d is tance  from  
roads p resum ab ly  originates from outs ide  the 
area  investigated.

Analyses o f  m osses  preserved  in herbaria  re 
vealed that the lead content rose m arked ly  for 
the first time at the end of the 19th cen tu ry ,  
probably in connec tion  with industrial d eve lop 
ment. A second rise, during the last few  decades ,  
coincides with the increase in the use o f  petrol. 
In the same w ay a rise in the con ten ts  of copper ,  
zinc, nickel and  chrom ium  was found to be c o n 
nected with the ir  use in industry.

Quaternary Bio logy

Behind the te m p o ra ry  appearance  o f  the subject 
‘Q uaternary  B io logy’ around 1871 lies nothing 
less than a sensa tion . A young s tuden t,  A. G. 
N athorst,  to be P rofessor at S tockholm  from 
1884, had found subfossil plant rem ains  in a 
freshw ater clay deposit in SW Skåne. T hey  in
cluded Dryas oc topeta la  and some S a / h  species, 
all presently  occurring  only in the S candinav ian  
mountain range far north  of the find-spot. Betu la  
nana ,  a northerly  species in S candinavia , was 
also found. T he  report in B otan iska  N o tise r  
(1871 pp. 3-8) was written by N a th o r s t ’s te ach er  
at Lund, F. W. C. A reschoug. The first ev idence 
o f  a Late-Glacial arctic  vegetation in so u th e rn 
m ost Sw eden w as o f  u tm ost im portance  for co m 
ing research  in Q uate rna ry  Biology. T he idea of 
extensive glaciation had fairly recen tly  becom e 
accepted thanks  to  the research  o f  A gassiz  and 
the Swedish geological research  w orkers  H. von 
Post (m entioned above), A. E rdm ann  and O. 
Torell.

A reschoug fo rw arded  the idea (not then  gen
erally accepted) tha t after the melting o f  the ice 
sheet the arc tic  species had first co lon ized  the 
southern low lands o f  Scandinavia. A ccord ing  to 
him this vegeta tion  had later beco m e  res tric ted  
to the northern  m ountains , as its m em bers  could 
not com pete  with o the r  species w hen  te m p era 
tures rose in the  low lands, a c learly  D arwinian 
theory. H e held that this is also w hat had 
happened in the  A lps, which would explain  the 
arctic e lem ent in the flora there.
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As an exam ple  o f  an earlier ap p ro ach  one can 
read a com prehensive  survey (1850 pp. 1-14) of a 
paper by J. F. Schouw  on the origin o f  the pres
ent-day plant kingdom . His paper  d iscusses  (1) 
w hether  each plant species has orig inated in one 
single place or in several places independen tly , 
(2) w hether new  species are still being crea ted  or 
not and (3) w h e th e r  the present-day  plants origi
nated all at the sam e time or successively . In 
each case Schouw  held the a lternative  view. On 
the basis o f  the different relative o ccu rren ces  of 
plant groups that are more ‘a d v a n c e d ' ,  or less 
so, the au thor concluded  that the  flora o f  the 
Alps is ‘you n g er’ than  that o f  the low lands of 
Central E urope  and of the Scandinavian  m oun
tains.

The first tw o problem s were clearly  viewed in 
a different light before and after D arwin had 
published his Origin o f  spec ies,  so tha t the 
phytogeographic conclusions d raw n by Schouw 
w ere quite different from  A reschoug’s.

Pre-Q uaternary P alaeobo tany

From  the few contributions that have  appeared  
in Botaniska N o tiser  I have selected those  of H. 
M erker on Psilophytes.

M erker suggested (1958 pp. 608-618; 1959 pp. 
441-452; 1961 pp. 88-102) tha t the sub terranean  
part (‘rh izom e’) o f  the fossil H ornea  and  Rhynia  
represents  the h itherto  unknow n gam etophytic  
generation. This possibility seem s to have been 
previously overlooked , the genera l opinion 
having been that the gam etophyte  was ephem 
eral and thus never preserved  as a fossil. M erker 
also suggested a hypothetic life cycle  for the 
Psilophytes. W hether  this theory  will be con
firmed or not it provides a stim ulus to creative 
thinking.

A pp lied  Botany

An interesting observation  was m ade by J. 
E riksson (1895 pp. 251-253) regard ing  the host 
specificity o f  Puccin ia  dispersa,  tw o  races of 
which are specific to w heat and rye respectively . 
A P. dispersa  a t tacking  plants o f  ryew hea t  (a 
hybrid probably  received  from A. R im pau , who 
had recently  p roduced  ryew heat artificially) was 
show n to belong to the w heat-specific race  and 
did not a t tack  rye. Eriksson took  this as evi
dence that ryew hea t is c loser to w hea t  than to

rye. This conclusion seem s all the more logical to 
us since we now know  that R im pau ’s ryew heat 
had 42 w heat ch rom osom es and 14 rye ch rom o
somes.

C oncluding rem ark s

The history of B otan iska  N o tiser  has now been 
surveyed  from its inception to  the p resen t day. 
F rom  being a national jou rna l ,  though long with a 
pan-Scandinavian  basis, Botaniska  N o tiser  has 
gradually developed  into som ething o f  a ‘house 
m agazine’ at L und  as activities here increased 
sufficiently to supply  the bulk o f  the material. 
Originally for both  am ateu r  and professional 
bo tanists  it is now  a jou rnal mainly for in ter
nationally relevant System atics  and M orpho
logy.

It has been  possible to  glean som ething o f  the 
history o f  B otany  from its pages. As new 
branches  of natural science such as Plant 
Physiology, G enetics  and Ecology arose they 
contributed  to  the pages o f  Botan iska  Notiser,  
only to d isappear as specialization made it 
necessary  to p roduce  new journals  with a 
narrow er scope. S tep by step econom ic res tr ic 
tions have necessita ted  a m ore effective use of 
space, and have finally led to the am algam ation 
o f  Botaniska N o tiser  and o th e r  journa ls  into the 
coming N ordic  Journal o f  B o ta n y .

The goodwill o f  our con tribu tors  and sub
scribers all round  the world is a heritage to be 
passed on to N ord ic  Journal o f  B o tany.

A cknow ledgem ents. Of those who have helped me in 
the writing of this survey I should like to mention Dr O. 
Almborn, L und, and Mrs M. Greenwood Petersson, 
L und, who revised the manuscript linguistically.
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The Mycological Society of America

The Mycological Society o f  A m erica  will 
celebrate  the 50th A nniversary  o f  its founding 
during August 16-21, 1981 at Indiana U n ivers ity ,  
B loom ington, Indiana, U .S .A . M ycologists  are 
invited to participate in the A nniversary  p ro 
gram. It is antic ipated that the A nniversary  even t 
will include addresses  and sym posia  dealing with 
the past,  p resent, and  future o f  mycology and of

the Society. The Society would w elcom e co n 
tributions and a ttendance from colleagues 
throughout the world.

F u rther  information is obta inable from  Jack  D. 
Rogers, Chairm an, Golden A nn iversary  C om 
mittee, Mycological Society o f  A m erica ,  De
partm en t of Plant Pathology, W ashington  S tate 
U niversity , Pullman, W ashington 99164, U .S .A .
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Kylin, A. 1980 12 15: Publication policy in Swedish botany. B ot. N o tiser 133: 4 4 3 ^ 5 0 .  
Stockholm. ISSN 0006-8195.

Swedish botanical journa ls  and series have of tradition been connected  with Societies, 
Academies or local institutions. They were primarily distributed as m em bership  copies and 
supported by grants directly from the governm ental budget. The responsibility for the 
support was taken over  by the Natural Science Research Council and its Publication Board 
when they were formed in the late 1940’s, bu t  otherw ise the structure persisted until the end 
of 1966, com plem ented mainly by the pan-Scandinavian Physiologia P lantarum  (started in 
1948) and Oikos (started in 1949). Increasing costs  and the need for canalizing information 
properly then led to the almost complete eradication of the local series, at the same time as 
Scandinavian cooperation  was facilitated by the formation of the N ord ic  Publishing Board  
in Science  (NOP-N) in 1968. S ven sk  B o ta n isk  Tidskrift and B otaniska  N o tiser  with Opera 
B otanica  were maintained, but s tructural changes in the market and  the continuous in
crease in costs made a new analysis o f  the problem s necessary. As from 1976 the analyses 
led to the establishment of  a national ‘G overning b o d y ’ and a jo int, professional editorial 
office. Botaniska N o tiser  and Opera B otanica  were retained for ‘professional readers’, and 
S vensk B otanisk Tidskrift was adapted for ‘advanced  am ateu rs’. The jo in t package was big 
enough to obtain favourable printing term s, and S ven sk  B otanisk T idskrift in particular has 
had a great marketing success. Scandinavian cooperation was solicited at an early stage. 
Discussions sponsored by N O P-N  from 1977 to 1980 have now led to the end of B otaniska  
N o tiser  and the corresponding national journals  in Denm ark and N orw ay, and to the birth 
of the amalgamated N ordic Journa l o f  B o tany . It is hoped that this will lead to an increase in 
scientific standard by the possibility to engage specialized section editors; and to an 
increase in circulation of the artic les, since the m other journals  have had few subscribers in 
common. The experiences from  the self-supporting Physiologia P lantarum  and Oikos are 
pointed out; and som e special aspects  given concerning editors and the balance between 
cooperation and specialization.

A nders Kylin, D epartm ent o f  P lant P hysio logy, P .O . B ox 7007, S-220 07 L und, Sw eden.

Publication policy in Swedish b o ta n y — has it 
ever  existed? I am inclined to doubt it. There  has 
been and is now  a general policy for scientific 
publication but hardly  anything specific for 
botany. H o w ev er ,  it should be adm itted  tha t 
m any o f  the steps taken  during the developm en t 
o f  the p resen t policy have been initiated due to 
problem s connec ted  with the botanical jou rna ls  
and m onograph series; so it m ay, afte r all, be 
appropria te  to write an article on this subject for 
this issue o f  B otan iska  N otiser  now that the 
journal is to merge with the w ider con tex t of the 
new ‘N ord ic  Journa l o f  B o ta n y ' .

A h istorica l b ack grou nd

In the ‘good old d a y s ’ printing w as com p ara 
tively cheap , and  there  was no need for a very 
conscious publication policy. Scientists  pub
lished their results  in a journal tha t was more or 
less affiliated with the ir  depar tm en t or that be 
longed to a society  o f  which they w ere  m em bers. 
M ore often than  not the jou rna ls  o r  m onograph 
series were largely d istributed by exchange, 
which gave no hard cash and could  crea te  p rob 
lems with the paym en t of even  a m odera te  
p r in te r’s bill. I have not followed the question 
back  very closely , but from talks with o lder sei-
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entists I have  received  the im pression that as 
early as in the 1920’s and 1930’s it becam e 
custom ary  fo r  scientific journa ls  or the sponso r
ing organizations to receive a subsidy directly 
from the s ta te  budget; and that B otan iska  N o t i 
ser  was the p io n e e r  in this field. With tim e, the 
p rocedure becam e formalized, so tha t the De
partm ent of E duca tion  included a special section 
devoted to the  allocation of m oney to scientific 
journals .

This was o f  course  not a task  of such im por
tance that it had to be handled at governm en t 
level. When the Swedish N atural Science Re
search  Council (N F R , S ta tens  N a tu rve ten ska p 
liga Forskningsråd)  was form ed by a decision in 
1946 and organized  during 1947, it was m ade to 
include a B oard  o f  Publication (Publicerings
näm nden ,  PN ) as a special subcom m ittee  which 
took over the  task  of distributing m oney  for 
publication w ithin the fields connec ted  with the 
Council. T he first by-laws of both the N F R  and 
its Publication B oard were sanctioned  by the 
G overnm ent on 9 January  1948. Paragraph  (3) of 
the by-laws o f  the  Publication Board , probably  
form ulated by Dr G. Funke, the first sec re ta ry  of 
both the N F R  and the PN, deserves  to  be tran s 
lated:

“ The following principles should guide the 
activities o f  the Board. The Board should  p ro
mote rational form s for publication, dem and  a 
concen tra ted  sty le , and coun terac t unnecessarily  
expensive lay-out. Support should in the first 
hand be given to jou rnals  tha t try to maintain  an 
international s tandard  and that are d istributed 
internationally . H ow ever ,  one should not over
look the fact that certain areas o f  the natural 
sciences are  primarily o f  local interest. Suitable 
forms for the  storage o f  particularly  extensive 
prim ary materia l should in certain  cases  be con 
sidered as an  a lternative  to printing.

Focal jou rna ls  and publication series that are 
open only for certain  institutions should  be 
supported  only to  the ex ten t that good jus tif ica
tion can be given, the decisive criteria  being 
efficiency o f  distribution and econom y as com 
pared with th a t  o f  jo in t series of publication. As 
for journals  d is tribu ted  by subscrip tion , the pos
sibility o f  coopera tion  with the o th e r  N ordic  
countries should  be investigated in o rd e r  to 
facilitate d is tribu tion , especially ab road . In 
principle, one should try  to divide up any deficits

tha t may occu r  in connection  with such jo u rn a ls  
in p roportion  to the num ber o f  pages taken  up  by 
the au thors  from  each co u n try ” .

The rem ainder  o f  the paragraph concerns  d is s e r 
ta tions . I have not translated  it, since th is a rea  
becam e at an early stage transferred  from  the 
Publication Board o f  the N F R  to the U nivers ity  
System  and appears  to fall outside the sco p e  of 
the a r t ic le— I do not think Botany has had  any 
specific influence on the policies for publication 
o f  d isserta tions .

The fo r m e r  publica tion  structure

W hen I started  my preparations  for the p resen t  
artic le  by going back  to the paragraph  o f  32 years  
ago, I was am azed  by its foresight in the fo rm u 
lation of a policy w hich does not until now  a p 
p ea r  ripe for reasonably  com plete  realization . At 
the same time one must be aw are  o f  the d iffer
ence be tw een  scientific and social realities in 
1948 and 1980, and it may be useful to recall the 
publication s truc tu re  within botany  at tha t time. 
Besides the tw o broad-spec trum  series S ven sk  
B otan isk  Tidskrift and Botaniska  N o t i s e r , 
affiliated to botanical societies, there w ere  the 
A rkiv  fö r  B o tan ik  and the H andlingar  series , 
bo th  belonging to the Royal Swedish A cadem y  
of  Science, and various m onograph series  be
longing to the U niversity  D epartm ents  an d /o r  
the Botanical G ardens. There  was also the p o s 
sibility of publishing in series covering all ‘N a t
ural S c iences’ and belonging to the U nivers it ies  
o r  to ‘local A cadem ies’ such as the ‘Kungliga 
V etenskapssoc ie te ten  i U p p sa la ’ o r  the ‘K ung
liga Fysiografiska Sällskapet’ in F und .

F rom  the point o f  view o f  today  it is am azing  
tha t it took alm ost tw o decades  before anyth ing  
really started to happen with this flora of jou rna ls  
o f  different ty p e s — how  could they be m ain
tained under the  strict dem and for rational form s 
for scientific publication? F rom  deba tes  far into 
the 1970’s I can  guess it was felt tha t the different 
c riteria  o f  the official policy w ere  open  to o ther  
in terpreta tions  than they are today. The tonegiv- 
ing sc ien tis ts— for botany  first P ro fesso r  J. A. 
N annfeld t and later P rofessor N. Fries were 
m em bers  o f  the Publication Board at that t im e —  
still had reason  to regard the scientific w orld  as 
com paratively  small, so that a personal know l
edge of w ho w as interested in w hat p layed a
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decisive part. It could be argued that rational 
distribution could best be effected by the e x 
change of reprin ts  betw een individual sc ientis ts  
and by the exchange  o f  local publication series 
betw een departm en ts  and libraries; so tha t the 
be tte r  econom y per printed page tha t is o b ta in 
able by long printing series would be co u n te r
ac ted  by less effective distribution— since a 
great num ber o f  the copies would never  hit the 
target, they would increase the total cost o f  p r in t
ing without a corresponding  increase in effi
ciency.

Besides this argum entation , based on the b y 
laws in them selves ,  there were reasonably  o th e r  
types of considera tions  that entered  the  deba tes  
m ore or less openly. If one were to c o o p e r 
a te —  who was to  arrange exchanges and w ho 
was going to lose it? Which organization w as to 
give up its publication series and w hich was to be 
allowed to m aintain  it? Conscientious people 
who have to  consider  both national and local 
in terests  will a lw ays hesitate and avoid  driving 
developm ents  too  fast, until solutions are  found 
that can be accep ted  by all parts.

Scandinavian  cooperation

Tw o changes in s truc tu re  should be m en tioned , 
though— both o f  them  increases in the n u m b e r  o f  
publications straight in the beginning o f  the p er i
od. The recom m endations  to coopera te  on a 
Scandinavian basis were heard by the plant 
physiologists, and the Scandinavian Socie ty  for 
Plant Physiology was formed in the au tum n  o f  
1947. The S o c ie ty ’s jou rnal Physiologia P la n ta 
rum  s tarted to  ap p ea r  in 1948 with P ro fesso r  H. 
B urström  as editor-in-chief, a post w hich he re 
tained until the end o f  1970. By the sam e token  
the ecologists, botanical as well as zoological, 
jo ined  forces and started  their pan-Scandinav ian  
journal Oikos  in 1949, with the zoologist Dr 
Helge Backlund as the first editor. F rom  the 
point of view o f the specialities this was an in
crease  in s treng th , but the developm ent was 
probably  resen ted  som ew hat by the re p re se n ta 
tives o f  the ‘o ld ’ jou rna ls ,  and the situation as a 
whole rem ained  as chaotic  as before.

N ew  trends in th e 1960’s

In the beginning o f  the 1960’s things s ta r ted  to 
happen. The driving persons behind the deve l
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opm ent w ere probably  again Dr G. F unke , still 
secretary o f  both the Swedish N atural Science 
Research Council and o f  its Publication Board, 
together with the represen ta tive  for Zoology, 
Professor P. Brinck, and with the assis tance of 
Professor H. Virgin on the botanical side. 
Econom ic forces w ere also active— when there 
is not sufficient m oney for all, criteria  fo rjudg ing  
which journal is qualified and which one is not 
must be found. The problem  was resolved by 
setting dow n the principles that publication 
should be supported  but not libraries and not 
societies. Thus all series primarily intended for 
exchange w ere s topped— mainly the ‘A cad em y ’ 
and the ‘D ep ar tm en t’ series. F o r  the societies a 
relationship be tw een  the p roduction  cost o f  the 
journal and the m em bersh ip  fee w as enforced, so 
that money could not be drained from  the Publi
cation Board to the m em bers in the form of 
‘cheap m em bersh ip  cop ies ’.

Svensk  Botan isk  Tidskrift and  Botaniska  N otiser

As from 1967, the main subsidized national 
series within Sw edish  botany  that survived these 
principles and ‘F unke  D octr ines’, were Svensk  
Botanisk T idskrift , ow ned by the ‘Swedish Bo
tanical S oc ie ty ’, and Botaniska N o tise r  (with the 
monograph series Opera B o tan ica ) ,  ow ned by 
the ‘Lund Botanical S oc ie ty ’. A few  series sur
vived outside the ‘official’ system , since they 
could be independently  financed by sales and 
private funds. S ym b o la e  B o tan icae  U psalienses, 
A cta  P hytogeograph ica  Suecica  and  Växtbiolo-  
giska S tudier  are published in U ppsala , and 
W ahlenbergia  was launched  in U m eå.

Both Botan iska  N o tise r  and S ven sk  Botanisk  
Tidskrift belonged to societies with a mixed 
m em bership  o f  professionals and am ateurs  so 
that they published papers  at all levels of sophis
tication. The Publication Board w as, according 
to its instructions, prim arily  conce rned  with in
ternational publication, and there w ere  also good 
experiences from the effects o f  the ‘specialized 
profiles’ o f  the pan-Scandinavian  Physiologia  
Plantarum  and Oikos. A fter som e negotiations 
the ‘Lund Botanical S oc ie ty ’ yielded to pressure 
and turned B otan iska  N otiser  into a profession
ally and in ternationally  d irected journal for 
phy to taxonom y in a very broad sense. The 
‘Swedish Botanical S oc ie ty ’ resis ted  and main
tained Svensk  B o tan isk  Tidskrift as a  mixed jour-
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nal for all levels o f  in terest— this a ttitude  could 
reasonably receive support from the phrase  in 
the by-laws that it should not be overlooked that 
“ certain a reas  o f  the natural sciences are 
primarily o f  local in te res t” . F o r  various reasons 
both  lines o f  action led to an econom ically  im
possible situation within the following ten- 
year-period, a situation which in turn  gave rise to 
fu rther deve lopm ent o f  and consc iousness  about 
the publication policy and its consequences .

Physiologia P lan tarum  and  Oikos

Before entering  into this part o f  the s tory , I 
should like to  go back  to the tw o pan-Scand i
navian jou rna ls  Physiologia P lan tarum  and 
O iko s , w hich w ere initiated m ore o r  less in con 
nection with the s ta rt of the N F R  and its Publi
cation Board. All th rough the first tw o decades  
o f  their ex istence  they  had to send in separate  
applications for grants  to each o f  the R esearch  
Councils o f  the N ordic  Countries; and each  of 
the grant-givers could say 'y e s ’ o r  ‘n o ’ indepen
dently o f  the o thers . The sam e applied to 
coopera tive  undertak ings  in o the r  fields o f  sci
ence. In connec tion  with the g reat changes in 
publication policy in Sw eden in the 1960’s initia
tives were also taken  to crea te  a m ore efficient 
coopera tion  than  before betw een the S candi
navian countries  in allocating m oney for scientif
ic publication. After negotiations during 1967 the 
Nordic Publishing B oard in Science (N O P-N , 
Nordiska Publicer ingsnäm nden  fö r  N a tu rv e te n 
skap)  w as officially s ta r ted  on January  1, 1968, 
as the sole, unified body  for applications from 
pan-Scandinavian  journals .  The N O P-N  adopted  
in the main the sam e publication  policy as had 
been developed  in S w eden , and  this soon gave 
rise to a conflict be tw een  N O P-N  and P hysio lo 
gia Plantarum .

At bo ttom , the conflict concerned  the co n se 
quences o f  the coupling betw een production  cost 
and m em bersh ip  fee that had been  developed  to 
ear-m ark publication money for publication 
purposes and p reven t ‘m isuse’ for o the r  
purposes within a Society. F rom  the point o f  
view o f  the jou rna l the ruling o f  N O P-N  m eant a 
conflict be tw een  the  scientific potential of 
Physiologia P lan tarum  (expressed  as the 
num ber o f  good artic les  one could publish by 
using the willingness o f  scientific libraries to pay 
the full p rice  for the  printing o f  these  articles)

and the inability and  unwillingness of the Socie ty  
m em bers  to pay a correspondingly  high p rice  for 
their  copies. A conflict o f  this type will inc rease  
with the size o f  the journal and with the n u m b er  
of subscribers  and m em bers. Thanks to the  lead
ersh ip  o f  the ed ito r ,  P rofessor H ans B urs tröm , 
Physiologia P lan tarum  had, w hen he left the 
ed itorship  by the end  of 1970, com e to  be the 
second  in the field, surpassed  only by the A m eri
can  journal Plant Physiology.  A ttem pts  at c o m 
prom ise  w ere unsuccessfu l,  and since 1974 
Physiologia P lan tarum  has been ‘in d e p en d en t’ 
preferring to exist by  virtue of its own m erits  on 
the scientific m arke t ra ther than  shrink itse lf  into 
the fram ew ork  that was crea ted  by the ru les  o f  
N O P-N  and taken  over  from the Swedish Publi
cation  Board. O ikos  followed suit a coup le  of 
years la te r— a little symbolic as its editor-in- 
chief, P rofessor P e r  Brinck, is in many respec ts  
the man who got the general jou rna l d ev e lo p 
m ent under way by the rationalization d rive  o f  
the 1960’s and w ho enforced the regulations du r
ing his time as chairm an  o f  N O P-N .

The preceding paragraph m arks the point 
w here I turn from  ‘objectiv ity’ to ‘sub jec tiv i ty ’ 
in the sense that I had to take an active part in 
the game. I was forced  to take over the ed ito r
ship o f  Physiologia Plantarum  from the  begin
ning o f  1971; and  the line o f  action that m ade it 
possible to turn  Physiologia P lantarum  from  a 
subsidized to a self-financing journal was w orked  
out during the period 1971-73, when we realized 
that we could not persuade  N O P-N  to modify its 
stand-point. We, i.e. the Board of the Scandi
navian Society for Plant Physiology, w orked  out 
our  journal policy in close coopera tion  with the 
M unksgaard Publishing C om pany in C o p en 
hagen, Denmark. By switching to a new  prin ter,  
and later to a new  printing technique, we could 
release money to pay for a professional editorial 
unit instead of relying on ‘vo lun ta ry ’ or ‘ho n o r
a ry ’ w ork with all its unevenesses . We b ased  our 
econom y on the great num ber of subscrib ing 
libraries— that is, we relied on our ability to 
maintain a high international s tandard— and we 
calculated  the subscrip tion price so that it would 
co v er  the cost o f  printing the ‘library ed i tion ’ and 
the costs  for the editorial office. We could then 
calculate the price for m em bership  copies as the 
very  low price for run-off printing plus d is tr ibu
tion cost plus a small safety m argin— in the o r
der o f  20 %  o f  the ‘full p rice’ instead o f  the 60 %
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dem anded  by the N O P-N  regulations. We solved 
the question o f  capital by turning the m anage
m ent into a ‘jo in t v e n tu re ’ be tw een  the Munks- 
gaard  Publishing C om pany  and the Socie ty , with 
the im portan t provisions that the Socie ty  is still 
the sole legal o w ner  o f  the journal. O nce  this 
program  was w orked  out and p resen ted , we re 
ceived a generous farewell g rant from N O P -N  to 
cover  the ex tra  expenses  involved in switching 
over  to the new  system .

T he p rob lem s o f  the 1970’s

To re turn  to the national problem s of S w eden , it 
was m entioned above  tha t the econom ic s itua
tion for the main botanical jou rna ls  took  a seri
ous turn after the s tructura l changes in the m id
dle of the 1960’s. One reason  was the increasing 
costs  o f  printing but s tructura l changes in the 
buying m arket w ere  also o f  im portance. B o ta 
niska N o tiser ,  which had followed the sugges
tions o f  the Publication B oard and sw itched  to a 
purely ‘within sc ien ce ’ profile, lost the n o n -p ro 
fessional m em bers  o f  the Lund Botanical Society 
and w as unable to com pensa te  this loss by an 
increase  on the hardening international m arke t,  
so tha t the edition sold decreased  from alm ost 
1000 to less than  500. S ven sk  Botanisk T idskr if t , 
which had m aintained the old profile (with “ all 
levels o f  botany  m ixed’’) fared som ew hat be t te r  
though not well, since the older genera tion  of 
am ateu rs  who also accep ted  narrow  professional 
articles was dwindling. All in all the subsidies 
necessary  for maintaining the botanical jou rna ls  
increased  to m ore than  50 %  o f  the total cos ts .  In 
abso lu te  figures the grants  rose to such m agni
tude as to crea te  p ressu re  from  representa tives  
for o th e r  sciences in the N F R  and its Publication 
Board , who held tha t this was unreasonable  and 
m ust be  s topped . One could see the end o f  the 
expanding  econom y  of the 1960’s and could  not 
really hope for a substantially  greater am o u n t of 
m oney from the G overnm en t to maintain the old 
s truc tu re  of publication. In this situation B otany  
was taking an unproportionate  am ount o f  the 
com m on  pool o f  resources .

A n  analysis o f  bo tanical publication in Sw ed en  
and  its consequences

At the same time as N O P-N  had taken a firm 
stand in their negotiations with Physiologia
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P la n ta ru m , the grant-giving authorities w ere in
terested  in the experiences  gained and in the 
possibilities of developing journals . As I un d er
stand the situation , this was particularly true o f  
the new secre tary  o f  the Publication Board of the 
Swedish N atural Science Research Council, Mr 
H ans Rundquist. W hen the position as Botany 
represen ta tive  in the Publication Board had to be 
refilled at the beginning o f  1973, he suggested 
that I should be appoin ted . He also obta ined a 
decision by the B oard  to set down a com m ittee  
to analyse the situation for the botanical jou rnals  
and suggest solutions. In this com m ittee , Mr 
Rundquist and m yself  represen ted  the Publica
tion Board , and the ‘field’ was rep resen ted  by 
Professor O. H edberg , U ppsa la , and P rofessor 
H. R unem ark , L und . O ur w ork  is docum ented  in 
the booklet B otan ica l Publication in Sw eden  
(1974), and I think one may claim tha t the ideas 
we form ulated  during our negotiations are rep re 
sentative for the main line of official publication 
policy during the 1970’s. We agreed on th ree  
main priorities, and I will try to follow them  in 
their consequences  one by one.

Our f ir s t  priority  w as to  forw ard the in ternational 
publication o f  scientific resu lts— the first duty o f  
the Publication Board according to  its by-laws. 
We realized that this would be difficult to 
achieve and m aintain  on a  Swedish basis a lone, 
so right at the beginning o f  the w o rk — at a 
NOP-N meeting for editors in Sigtuna, Sw eden  
in 1973 — we asked  w hether the o ther  Scand i
navian countries  would be willing and in terested  
to coopera te . The answ er  at that time was a flat 
“ n o ” , and in co nsequence  we set out to do the 
best we could on a national basis. N ot until 
1977— again at and  afte r a N O P-N  conference in 
G öteborg  for botanical ed ito rs— cam e signs o f  
readiness to s tart d iscussions on N ordic  co o p 
eration, primarily from Professor M orten Lange 
in Denmark. It took  alm ost three years to bring 
the d iscussions to an end and a beginning— the 
end o f  Botaniska  N o tise r  and its sister jou rna ls  in 
Denmark and  N orw ay  and the beginning o f  the 
am algam ated N ordic  Journal o f  B o tany .  In both 
the national and the pan-Scandinavian deve lop 
ments the question  of scientific responsibility  
has been one o f  the crucial p o in ts— no co n 
scientious society  or any o ther ow ner  o f  a jo u r 
nal will take lightly on that question or easily 
give the responsibility  aw ay to som eone else on
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the same level. T he  solution has in both  steps 
been the c rea tion  o f  a jo in t ‘d irec to ra te ’ w here 
all parts are rep resen ted :  ‘The G overn ing  Body 
for Swedish Botanical Pub lication’ with 
mem bers e lec ted  by the Societies, the U ni
versities and the  N atural Science Council, and 
now the ‘C ounc il  for Nordic Publications in 
B o tany’ , chosen  by the Nordic U niversit ies  and 
by NOP-N.

Our second  pr iority  was to use the m oney avail
able as effic iently  as possible. O f tradition the 
editorship and  m anagem ent o f  the jou rna ls  had 
been a ‘v o lu n ta ry ’ and ‘h o n o ra ry ’ task , with a 
symbolic sa lary  an d  with no official credit given 
for the w ork  a t tached . By com bining the 
symbolic salaries  fo r  the different jou rna ls  we 
found it possib le  to  em ploy a jo in t ed ito r  for 
Svensk  B o ta n isk  Tidskrift and B otaniska  N o tiser  
with Opera B o ta n ica  on a professional half  time 
basis. The th ree  jo u rn a ls  as a package becam e an 
object o f  in teres t  fo r  the printing com pan ies ,  and 
the printing e c o n o m y  could be substantially  im
proved, so th a t  all in all this side o f  the policy can 
be expressed  as “ taking money from the printing 
bills and invest th em  in ed ito rs” . The ‘G overning 
B ody’ la ter dec ided  to place the editorial office 
in Lund and a p p o in t  Mr Thom as K arlsson  as the 
first ed itor fo r  th e  system . It should be noted that 
the original p lans  con ta ined  two editorial offices, 
one in L und  fo r  the ‘short-article jo u rn a ls ’, and 
one in U p p sa la  fo r  the  ‘m onograph se r ie s ’ which 
latter would th en  have  been S ym b o la e  Botan icae  
JJpsalienses, A c ta  P hytogeographic  a and Vaxt- 
hiologiska S tud ier .  H ow ever,  the U ppsa la  b o ta 
nists preferred  not to take national responsibili
t y — a condition  fo r  grants  from the  Publication 
B oard— but to keep  these jou rnals  for th em 
selves and the ir  library  exchange and maintain 
them  by sales and  private  funds.

Our third priority  was to find as much m oney as 
possible for the  purpose . This could only to  a 
limited ex ten t b e  expec ted  from the grant sy s 
tem; at the sam e  tim e as it must be openly  and 
gratefully adm itted  tha t the plans w ere  met with 
in terest and g rea t generosity  by the rep re sen ta 
tives responsib le  for o the r  sciences within the 
N F R  and its Publication  B oard— so much m ore 
notew orthy  s ince  the starting-point was the 
bankruptcy  and  high costs  o f  the ‘o ld ’ publica
tion system  for b o tan y .  W hat could be done was 
to build on the  ideas  o f  creating the ‘p ro p er  p ro 

files’ that had been o n e  o f  the main po in ts  in the 
reform  w ork o f  the 1960’s and utilize them  to 
obtain market re sp o n se .  Botaniska N o tise r  al
ready had a good profile directed tow ards  p ro 
fessional scientists; and when the ‘G overn ing  
B ody’, with Dr Stig Falk  as its cha irm an , co n s id 
ered  the situation it was decided to  let S ven sk  
Botanisk  Tidskrift specialize for ‘ad v an ced  am a
te u rs ’, i.e. people w ho  do not only w ant to  read 
about botany  but w ho  also w ant to have bo tany  
as an active hobby. This  profile has met w ith an 
enorm ous response ,  and with the help o f  the 
marketing ideas o f  the  ‘Editorial S e rv ice ’ o f  the 
N F R  and the Publication  Board the  n um ber  of 
copies sold has increased  from less than  1000 to 
several thousands during the four years  the  sys
tem  has been active. B otan iska  N o tise r  has also 
been  actively m arke ted  and has inc reased  its 
sales by about 50 % during the period.

S o m e  fu r th er  aspects

A m ateurs .  T he eno rm ous  in terest show n by 
‘advanced  a m a teu rs ’ was a great surprise  for us 
all and  has, toge ther  with o ther  even ts ,  ac ted  as 
feed-back for us on the Publication Board. With 
the tasks given to the N atural Science R esearch  
Council we must continue to  keep support to 
international publication  as the first responsibili
ty and  priority; but one can realize m ore clearly 
than ever that we have a responsibility also for 
the creation and activation  o f  ‘sp in -o ff  from  the 
professional level to the in teres ted  general 
pub lic— which after all, in its role o f  tax-payers , 
is the ultimate foundation  for the scientific world 
itself. It is still not c lear how this aspec t will be 
handled and developed  in the long run, but some 
concre te  m easures involve con tac ts  and coop
eration with S ta tens  Kulturråd  (the Swedish 
‘Culture Council’) and with Forskningsråds-  
näm nden  (FRN ), the jo in t com m ittee  o f  the R e
search  Councils which as a coopera tive  unit has 
expressively  got com m unica tion  with the general 
public on its program.

The editor. One aspect that has gained increasing 
recognition during the 1970’s is the  s ta tus and 
professionalism o f  the editors. It w as deeply in
herited from the days o f  the many small depar t
m ent journals  and exchange series tha t ed ito r
ship was regarded as an honorary  position, 
w here the work should be done in o n e ’s spare
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time and with no official c red it in connec tion  
with applications for posts  o r  the like. In a way 
this notion toge ther  with the highly com petit ive  
system  for academ ic  p rom otion , with ‘research  
qualifica tions’ as the sole merit to be cons idered , 
was one of the factors  that w ere  self-destructive 
in the old publication system . No one w ho really 
thought over the situation could be happy to  give 
o f  his o r  her ‘s p a re ’ (read ‘re s e a rc h ’) time to help 
p resum ptive  com petito rs-fo r-posts  with their 
publication p rob lem s. This is an additional one 
of the many rationales for coopera tion  and 
build-up of g rea te r  and m ore efficient jou rna ls :  
we m ust c rea te  units w hich give a reasonab le  
basis for professional editors. The ques tion  has 
also been  taken  up by the Publication  B oard  and 
o th e rs — for ins tance at a m eeting arranged  by 
Oikos  in early  1976— who have dec lared  that 
qualified scientific editing should reasonab ly  be 
regarded as equ ivalen t to qualified scientific 
teaching and be evaluated  as such. The question  
has by no m eans been  finally solved, but the 
newly institu ted  responsibility  for the Sw edish  
universities to take care o f  the publication of 
scientific results  m ay, hopefully , c rea te  a basis 
for fu rther  action.

Actually, the function o f  qualified scientific 
editors in the guidance o f  young scientis ts  was 
d iscussed  and apprec ia ted  at the meeting o f  N OS 
(the organ for coopera tion  be tw een  the main 
bodies o f  the N ordic  N atural Science R esearch  
Councils) during a meeting in Reykjavik, Ice
land, at the beginning o f  1979. In countries  ou t
side the English language area , it will in practice  
be up to the jou rna l  editors to train the young 
scientists  in in ternational publishing; and the 
m ain tenance o f  com peten t  people in this fu n c 
tion w as m entioned  as one  of the u ltim ate 
reasons for publication subsidies. Special 
courses  in ed ito rsh ip  have been  offered both  by 
NOP-N  and by the Swedish U niversity  au th o ri
ties during the last few years.

The ‘pro file ’ o f  a journa l.  A no ther  question that 
may merit a paragraph  is the one o f  ‘p ro 
file’—  specialization o r  not. To a great ex ten t 
this is a  question o f  balance betw een priorities. 
As long as one w ishes to have ‘local’ or ‘n a 
tional’ series one  m ust coopera te  betw een sc ien 
tific specialities in o rder  to  appea r at regular 
intervals. At the sam e time this may lead to lack 
o f  in te res t— a personal buyer will not find
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enough material within his or her specia lity . The 
result may be a jou rna l tha t is unefficient in dis
tributing the new know ledge— the results  ob 
tained when the lists of subscribers  on  B otan iska  
Notiser, Botanisk Tidsskrift and N orw egian  
Journal o f  B o tany  w ere put side by side were 
telltaling and gave a kick forw ard  in the negotia
tions that led to the N ordic  Journa l o f  B o tany .  
N ot even on a pan-Scandinavian  basis  was it 
regarded as realistic to c rea te  separa te  jou rna ls  
for each botanical subspec ia l i ty— this would  in 
practice need a l l-European  coopera tion .  The 
elegant solution with the ‘reprin t s ec t io n s ’ of the 
new  Nordic Journal o f  B o ta n y  was in the  main 
w orked out by Mr Thom as K arlsson , and I think 
we owe him m uch grati tude for it.

N ordic Journal o f  B otany

I would like to end the article by fo rm ulating  the 
hopes behind the new  N ordic  Journa l o f  B o ta n y . 
The journal should be a m eans to inc rease  the 
scientific s tandard  o f  N ord ic  publishing in 
botany , since it will be possible to  engage spe
cialized section editors. The circu la tion  o f  the 
articles should be increased  as c o m p ared  with 
the ‘national’ system s, since there  w as very  little 
overlap  be tw een  the subscribers  o f  the m other 
journals . There  should also be an e x t ra  potential 
through the com bined  im pact o f  a com ple te  edi
tion directed tow ards  availability and  s torage in 
the main libraries; and o f  ‘reprin t sec t io n s ’ 
d irected tow ards  personal users  and  specialized 
libraries. All in all, I am told that this will be the 
largest o f  all E u ro p ean  jou rna ls  of taxonom ically  
directed bo tany ; and in com bination  with a  good 
scientific s tandard  it should be possible  to use 
this fact for m arketing drives giving econom ic 
independence within a few years . I would  like to 
see Nordic Journa l o f  B o tany  as a link in a de 
velopm ent, w here scientists  no longer regard 
‘sc ience’ and ‘e c o n o m y ’ as more o r  less op p o s
ing forces but d iscover that the tw o can  be made 
to support each other. In fact they  m ust,  since it 
is scientific quality  which ultimately sells a sci
entific journal; bu t no quality in the world can in 
the long run sell an article, w hich ex is t  only in a 
m im eographed institutional series ins tead  o f  in a 
well distributed in ternational journal.

A ckn o w led g em en ts— and  a reservation. This article is 
completely unreliable since it is based on my personal 
m emories and not on literature studies. I would like to
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express my sincere personal thanks to all colleagues 
and friends— a few mentioned above but no one for
go tten— during my work with Physiologia P lantarum  
as well as on the Swedish Publication Board and on the 
Nordic Publishing Board for Science; to my wife and 
family, who allowed me to attend all these meetings; 
and to Mrs Lena  S trandh, who made a m anuscrip t out 
of my stray notes. Special discussions with Professor

Per Brinck and Professor Hemming Virgin are g ra te 
fully acknowledged.
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The 1982 AETFAT Congress

The 1982 A E T F A T  Congress will be organized  
by the B otan ica l R esearch  Institu te  o f  the D e
p a r tm en t o f  Agriculture and  Fisheries  (S ec re ta 
riat of the “A ssoc ia tion  pour PEtude Taxonom i-  
que de la Flore d ’A frique  Tropicale” A E T F A T ) 
and the “Sou th  African A ssoc ia t ion  o f  
B o ta n is ts ’’ (SAAB) assisted by the S ym posium  
Secretariat o f  the “ Council f o r  Scientif ic  and  
Industrial R e se a r c h ’’ (CSIR). The C ongress  will 
be held from  19 to 22 January  1982 at the C SIR

Conference C en tre ,  Pretoria, Republic o f  South 
Africa.

A sym posium  will be held on the origin, 
evolution and migrations o f  African floras. T he 
symposium will be divided into th ree  parts ,  viz. 
The fossil f loras, The presen tday  floras and Past 
and present vegeta tion , landscapes and climates.

F urther  inform ation is ob ta inable  from The 
Symposium S ecre taria t  S .229, C SIR , P.O. Box 
395, Pretoria, 0001, Republic o f  Sou th  Africa.
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d o c to r’s degree published in Lund is given, in particular those of the p resent century. 
Limited space has o therw ise permitted mention o f  only some few works considered to be of 
special importance.

O. A lm born, B o tan ica l M useum , Ö. Vallgatan 20, S-223 61 Lund, Sw eden .

The U niversity  o f  Lund w as founded  in 1668 
with the m ain  purpose  of in troducing  Swedish 
culture into the  fo rm er Danish p rov inces  of 
Skåne (Scania), Blekinge, Halland and Bohuslän 
(Bahusia). T h ese  provinces had been  conquered  
by the Sw edish  king in 1658.

T he early d ays

P re-L innaean B o tany

Botany was inc luded in one o f  the tw o Chairs of 
Medicine. F rom  a lecture time tab le  from  the 
1670’s we ga the r  that the P ro fesso r  o f  T heo re ti
cal M edicine, Chris tian  F ossius ,  w as to teach 
Botany during the spring and su m m e r  with a 
num ber of excu rs ions  to m eadow s and groves. 
E rasm us Sack -S ackenskö ld ,  his su ccesso r ,  had 
the title of ‘P ro fesso r  o f  A na tom y and  B o ta n y ’.

C hris topher  R ostius ,  the first P ro fesso r  of 
Practical M edicine, had a ‘H erb a r iu m  v ivum ’, 
one of the o ldest plant collections know n. It is 
now preserved  in the Botanical M useum  at 
Lund. It con ta ins  353 species o f  vascu la r  plants 
(many o f  them  medicinal herbs) glued on to 
paper sheets  and bound as a  book. It bears  the 
date 1610 bu t  the  plants were p robab ly  collected 
in G erm any  in the 1590’s.

During the first decades  there  w as no botanical 
garden. H o w e v e r ,  in 1690 the U n ivers ity  re

ceived the so-called ‘K u n g sh u se f  (the K ing’s 
Residence) which had been built for the  Danish 
king in 1580. It was the main building of the 
U niversity  (including the University L ibrary) for 
nearly two hundred  years. It is still in use for 
lectures and ‘d ispu ta tions’ (i.e. the defense of 
theses  for the d o c to r ’s degree). N orth  of the 
grounds round this building know n as Lundagård  
was an old garden  w hich in 1690 was given to the 
U niversity  to be used as a botanical garden.

There  w as no m oney available for the  m an
agem ent of this U niversity  G arden. The first two 
decades o f  the 18th century  was a period of 
ex trem e poverty  in Sweden as a resu lt of the 
w ars o f  Charles XII. The activities of the  U ni
versity  w ere few , and the G arden  was described 
as choked with w eeds and housing a large 
num ber o f  foraging pigs. About 1710 P rofessor 
Johan  Jacob  von Döbeln lectured to s tuden ts  on 
medicinal herbs and tried in vain to get the 
G arden  restored.

L innaeus in L u n d

In 1727 Carl L innaeus  came to L und  to  begin 
academ ic studies. H e  found, how ever ,  that 
there  was no organized  teaching in B otany and 
the G arden had few plants o f  in terest.  Yet 
L innaeus’s short stay at Lund (less than  one
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year) was an im portan t period in his develop
ment. H e was lucky in renting a room  in 
S to b aeu s’s house  (south of the Cathedral) and in 
being allowed to m ake use o f  his large library and 
collections. S tobaeus  was a physician and had no 
official teaching post at the U niversity .

L innaeus w ent on several excurs ions  in the 
vicinity o f  L und  and in o ther parts  o f  the p ro 
vince of Skåne. H e  made careful no tes  on plants, 
animals and na tu ra l features o f  in terest,  but 
these m anuscrip ts  rem ained unpublished till 1888 
when they w ere  issued with com m ents  in 
Swedish by E. Ährling as Catalogus p lan tarum  
rariorum Scan iae  (A list o f  rare p lan ts  in Skåne) 
and Spolia bo tan ica  (Botanical contributions). In 
A ugust 1728 L innaeus continued  his studies at 
the U niversity  o f  U ppsala. He had hoped for 
b e t te r  teachers  in B otany and M edicine, but in a 
le tter  to S tobaeus  he com plained that the two 
P rofessors  o f  M edicine were elderly and in poor 
health and that the  H ortus upsaliensis  was in a 
neglected condition . Fortunate ly  L innaeus  soon 
becam e acting dem o n stra to r  in the G arden , a 
fact which op en ed  up the way fo r  his future 
career.

In 1729 S tobaeus  was appointed P rofessor of 
Philosophia naturalis  et physica experim enta lis  
at Lund. H e lectured  on all b ranches  o f  natural 
science. Am ong his students  can be m entioned 
Johan  L eche , w ho  published Prim itiae Florae  
Scanicae  (1744) and  Eberhard  R osén , the editor 
of O bservationes  Botanicae  (1749). T hese  are 
im portan t early contributions to a know ledge of 
the flora o f  Skåne.

S tobaeus was p rom oted  to a  better-paid  Chair 
of H is tory  in 1732. H e was succeeded  by G ustaf  
H arm ens. This Chair soon cam e to include 
Medicine and philosophia  experim en ta lis . H a r 
mens lectured on the ‘life of the p la n ts ’ and 
published papers  on such subjects as the transp i
ration o f  plants. H e  can be regarded as the first 
plant physiologist at Lund.

L innaeus, now a  professor at U ppsa la ,  paid a 
short visit to L und  during his trip through Skåne 
in 1749. In his Skå n ska  R esa  (1751) he described 
the cu rren t sta te  o f  the U niversity  o f  L und  in 
vivid colours. ” T he  G arden (” L u n d a -G å rd e n ” ) 
was peerlessly  beautifu l.— I revisited the Flora  
L u n d e n s is , w hich tw enty  years ago had afforded 
me so m any p leasan t hours. I saw m any changes 
during these  few y ea rs .—Pulicaria  (i.e. Pulicaria  
vulgaris) grew earlier  only in a few places. N ow

it is com m on on the  em bankm en ts .— L a V oue 
(.L u te o la , i.e. R esed a  luteola) is a herb  w hich we 
im port from F ran ce  in great quantities . It is 
essential for producing  yellow co lour for the d y e 
ing industry .— I found an abundance  o f  it in 
Thom aegap north  o f  the town w here  it grew 
tram pled  by cow s, goats, horses and pigs.— I 
consider  that the beds  o f  tobacco  should  be re 
placed by cu ltivations o f  V o u e” . (T ransla ted  
from the Swedish.) O ne of the main purposes  of 
L in n aeu s’s trip, w hich was sponsored  by the 
R iksdag (the Sw edish  Parliament), was to  in
vestigate w he ther  im ported econom ic plants 
could be replaced by indigenous ones.

Som e years earlier  the G arden  had been  re 
s to red  on the initiative o f  Baron Carl H årlem an , 
one o f  the leading s ta tesm en  in the middle o f  the 
18th century . A gardener  was also appoin ted . 
The result was a splendid park, but less atten tion  
was paid to botanical aspects. T he  two p ro 
fessors  in the Medical Faculty , G u s ta f  H arm ens  
and E berhard  R osén , seem  to have show n little 
in teres t in the G arden .

D evelopm ents a fter 1750

E. G. Lid  beck

L in n aeu s ’s visit to Lund in 1749 resu lted  in an 
unexpected  acquisition  for the U nivers ity  o f  
L und. On his suggestion the Chancellor 
established a pos t as ‘ad junct’ in the Medical 
Faculty  with the special purpose  o f  teaching 
B otany  and natural science in general and o f  
restoring the G arden . Despite the p ro tes ts  o f  the 
two Professors o f  Medicine Erik G u s ta f  L idbeck  
was appointed in 1750. H e was a pupil of 
L innaeus and had been a lecturer ( ‘d o c e n t’) in 
econom y at U ppsa la . H ow ever,  he had little 
knowledge of M edicine. In 1752 he becam e H ead 
o f  the  G arden and  in 1756 the first ho lder o f  a 
new Chair of historia naturalis. H is scientific 
m erits were meagre. N everthe less ,  the following 
decades saw a great many activities in the field of 
‘Econom ic B o ta n y ’. L idbeck p lan ted  a large 
num ber of trees in the G arden, and  in its no r th 
ern part, w here Pa laestra  is now  situated, a 
building which w as known as the o rangery  was 
erec ted . A part from greenhouses  and lecture 
room s it included living qua rte rs  for the 
gardener. F or  one century  (until the  1860’s) the 
orangery  housed all localities o f  the D epartm ent
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Fig. 1. E. G. Lidbeck. Oil painting by M. D. Roth 1787. 
University of  Lund.

of N atural H is to ry  and there was an ana tom y 
room  for medical studies.

L idbeck  is mainly know n for an im posing but 
unsuccessful p ro ject for cultivating white 
m ulberry  trees  (M orns alba)  to provide food for 
silkworms. A bout 50,000 trees were planted in a 
field situated  north  o f  the G arden  and great 
expecta tions  for a Swedish silk industry w ere 
raised. L idbeck  proudly presented  a large 
quantity  of silk to King G ustavus III. U n fo r tu 
nately several severe  winters in the middle o f  the 
1780’s killed m ost o f  the m ulberry  trees as well 
as the s ilkw orm s and the Riksdag w ithdrew  its 
support.  The m ulberry  trees were replaced by a 
plantation o f  indigenous Swedish trees and c u t
tings o f  these w ere  d is tribu ted  on a large scale  to 
farm ers and tow nsm en  in Skåne.

In the same field L idbeck  also cultived m any 
o ther  econom ic plants am ong them  plants yie ld
ing dyes, e.g. m adder,  Rubia  tinctorium  and 
d y e r ’s rocket (Reseda lu teo la) and medicinal 
plants. In acco rd an ce  with his instructions L id 
beck also d istribu ted  these plants widely. With

time most of this plantation was ab an d o n ed  as 
the expected  revenue  failed to eventuate .

L idbeck also paid much a ttention to  planting 
trees to line avenues ,  or e lsew here , in m any tree 
less areas o f  sou thern  and w estern  Skåne  and on 
the coastal dunes. The white willow (Salix  a lba),  
which as pollards form s the charac teris t ic  sil
huettes  well-known from m any avenues ,  w as in
troduced at that time. Most o f  these trees  origi
nally cam e from L id b e c k ’s plant nu rse ry  in 
Lund. No doubt his tree-planting in the 
countryside of Skåne had far m ore lasting results  
than many o f  his o th e r  activities.

A . J . Retzius

In 1772 A nders Jahan  Retzius was appo in ted  to a 
new post as botanices  dem onstra tor .  L idbeck  
had devoted hardly any time to teaching s tuden ts  
or to scientific research . Eventually  R etz ius  was 
allotted Zoology, Theoretical B otany , the 
G arden , the g reenhouse  and the scan ty  N atural 
H istory collections, w hereas L idbeck  res tr ic ted  
him self mainly to Practical Botany com bined  
with his position as ‘p lan taged irec teu r’.

F rom  1795 Retzius took  over w holly as P ro 
fessor of H istoria Naturalis , i .e . ,  B otany , 
Zoology, G eology and Chem istry . H e had  a p ro 
found knowledge o f  all these disciplines. His b o 
tanical w orks include O bservationes bo tan icae  
(6 folio volum es 1779-1791) w here m any new  
species w ere described , mainly from  rem ote  
places including even  India and China. H e 
published Florae Scandinaviae  p ro d ro m u s  (2 
editions, 1779 and 1795) and Flora oeco n o m ica  
Sueciae  (1806). The latter is a critical su rvey  of 
econom ic plants found growing wild in S w eden , 
especially medicinal herbs. This w ork  is a result 
of the fact that the Chair  also included ‘Practical 
E co n o m y ’. In scope it resem bles tha t o f  Carl 
Linnaeus, M ateria m edica,  and d raw s on the 
mine of inform ation (more or less reliable) found 
in the herbals o f  the 16th and 17th cen turies .

Retzius had large natural h is to ry  collections 
which he bequea thed  to the U nivers ity  in 1811. 
The botanical part is the o ldest herbarium  in a 
m odern sense still ex tan t at L und . It w as la ter 
(1843) am algam ated  with an o th e r  collection 
which had belonged to Erik A charius ,  a p ro 
fessor and provincial physician at V ads tena .  T he 
most im portan t part of the A charius  herbar ium , 
viz. the L ichens (c. 1,000 specim ens, including
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many types) was sold to Helsinki. The rem ainder 
(c. 12,000 specim ens, all o ther groups) is also 
valuable especially for several iso types from 
Thunberg , S parrm an , Sw artz  and o thers . This 
historical collection from about 1770 to 1815 is 
now kept in a separate  section in the Botanical 
M useum.

T he A gardh  period

C. A . Agardh

Retzius retired in 1812 but rem ained H ead of the 
Botanical G arden  till 1818. The C hair he had 
occup ied  was divided into three  separate  Chairs, 
B otany  (inch Practical E conom y), Zoology and 
Chem istry  (including Geology). T he  first holder 
of the Chair of B otany was R e tz iu s ’s most ou t
standing s tudent, Carl Adolph A gardh , then 
tw enty-seven years o f  age. After receiving his 
d o c to r ’s degree at the age of tw enty  he acted  as 
‘d o c e n t’ in M athem atics , as botan ices  d e m o n 
strator  and ‘a d ju n c t’ in Practical E conom y . He 
had a wide know ledge o f  the w hole plant king
dom. H e published im portant w orks on p hanero 
gam s, in particu lar econom ic plants, and also the 
first tex tbook  o f  B otany in Swedish {Lärobok i 
botanik  1829-1832). Its two parts  trea t “ O r
ganography” , i.e. the form ation and function o f  
plant organs explained by specula tive theories  
founded on the ideas of con tem porary  G erm an 
natural ph ilosophers, chiefly F riedrich  von 
Schelling, and Plant Biology dealing with plant 
physiology and plant chem istry , etc. A bove all 
he is renow ned as being the founder  of 
Phycology. Some fundam ental w orks are  Dis- 
positio  algarum Sueciae  (1810-1812), Synopsis  
algarum  Scand inav iae  (1817), Spec ies  a lgarum  
(1820-1828, not com pleted), Systerna algarum  
(1824) and C onspectus  criticus d ia tom acearum  
(1830-1832).

N otw ithstanding  his in terest in theoretical 
speculations Agardh was ex trem ely  gifted as a 
practical organiser. He was a m em ber  o f  the 
Swedish Riksdag for several periods. He 
published an im portan t tex tbook o f  Political 
Econom y and founded a savings bank and a fire 
insurance com pany , both  still in ex istence.

In his youth A gardh was known for his liberal 
ideas, but later he developed into a conserva tive  
s tatesm an. In 1835 he was appointed Bishop o f  
K arlstad in central Sw eden. As a theologist he 
can be characterized  as orthodox and in tolerant.

Fig. 2. A. J. Retzius. Oil painting by M. D. Roth 1786. 
Botanical Museum.

E. Fries, J . E. A resch o u g  and J . W . Z e t te r s te d t

C. A. Agardh had a num ber of s tudents  one of 
which, Elias Fries , was to becom e as renow ned  
as his teacher. H e was nine years younger than 
A gardh and like him received his d o c to r ’s degree 
at the age o f  tw enty . H e published major w orks 
on Swedish vascular plants, e.g. N ovitiae  f lo ra e  
Suecicae  (1814-1824, 2nd enlarged edition 1828, 
additions 1832-1845) and Flora hallandica  
(1817-1819). Flora scanica  (1835-1837) was the 
first major flora o f  the province o f  Skåne and the 
only one to include the cryptogam s. In his early 
years  he was an active lichenologist. H e issued 
the exsicca ta  Eichenes suecici  (1824-1828) and 
the im portant w ork Lichenographia  europaea  
reform ata  (1831) w here he presented  a classifi
cation  o f  the L ichens that differed widely from 
tha t developed by ‘the fa ther  o f  L ichenology’, 
Erik A charius.

Fries is fam ed as the founder of Mycology. 
Som e major w orks from his time at L und  are 
O bservationes m yco log icae  (1815-1818), Sym -  
bolae gas terom ycorum  (1817-1818) and  most 
notably Sy sterna m ycologicum  (1821-1832). 
A ccording to the In ternational Code o f  Botani-
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Fig. 3. C. A. Agardh. Pencil drawing c. 1850. Botanical Fig. 4. J. W. Zetterstedt.  Oil painting by C. D. F. 
Museum. Grandjean c. 1850. Botanical Museum.

cat N o m en c la tu re  this fundam ental w ork is the 
nom enclatural starting point for m any groups of 
Fungi (‘Fungi cae te r i ’).

In 1834 Fries was appointed P rofessor of
Practical E conom y at Uppsala. F rom  1851 he
also becam e P ro fesso r o f  Botany and  H ead of
the G arden  there . In 1835 when the Chair at
Lund becam e vacan t after A gardh the U ni
versity , and especially  the s tudents, tried in vain 
to persuade him to return  to Lund.

One o f  C. A. A gardh 's  last students  was John 
Erhard  A reschoug. He defended his thesis 
Sym bo lae  algarum  rariorum Florae Scandinavi-  
cae  in 1838. As the Chair o f  Botany w as vacan t,  
the P rofessor o f  Zoology, Sven N ilsson, acted as 
praeses .  A reschoug  succeeded  Elias Fries as 
P rofessor at U ppsa la  from 1858 to 1876. He 
published a large num ber o f  papers  on most 
groups o f  Algae. One o f  his most ou ts tand ing  
s tudents  was F rans  Reinhold Kjellman who was 
a participant in the Vega Expedition , the au thor  
o f  im portan t w orks  in particular on A rctic  Algae 
and Professor at U ppsa la  1883-1907. Several of 
K jellm an’s s tuden ts  becam e distinguished

phycologists, for exam ple  Harald Kylin, P ro 
fesso r at Lund 1920-1944 (see below p. 460); 
Carl Skottsberg , P rofessor at G öteborg 
1919-1948; and Nils E berha rd  Svedelius, P rofes
so r  at U ppsa la  1914-1938. Thus the phycological 
tradition from C. A. Agardh was continued into 
the p resen t century.

Eventually  (in 1839) Johan Wilhelm Z et
te rs ted t was appoin ted  A gardh’s successo r at 
Lund. He had been botanices dem onstra tor  and 
‘ad junk t’ in N atural H istory for a long time, but 
his main in terest was Entom ology and he wrote 
som e im portant papers  in this field. F o r  Botany, 
how ever, his tenure  was a  period of little prog
ress.

J. G. Agardh

In 1854 Z e t te rs ted t was succeeded  by Jacob 
Georg Agardh, the son of Carl Adolph Agardh. 
Like his fa ther he had been a ttached  to the U ni
versity since his early days. H e received his 
d o c to r ’s degree at the age o f  n ineteen and be
cam e ‘d o c e n t’ at tw enty-one. He was soon con-
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sidered a prom inent phycologist and on his death 
enjoyed international repute as the leading au 
thority  in this field. His main phycological works 
are Species, genera  et ordines a lgarum  
(1848-1901, not com pleted , the final part  being 
issued posthum ously), N ya  bidrag till a lgernas  
sys tem atik  (N ew  contributions to the system a- 
tics o f  the Algae, 1873-1890) and A n a lec ta  algo- 
logica  (1892-1899).

The ‘Agardh H erb a r iu m ’, w hich w as b e 
queathed  to the U niversity  in 1895, com prises  C. 
A. and J. G. A gardh’s phycological collections 
including much material sent to them  from  col
leagues in all parts o f  the world, a l together  about 
51,000 specim ens, m any of them types. Thanks 
to these unique collections Lund has rem ained 
an international cen tre  o f  phycological research . 
The Agardh H erbarium  is still consu lted  by a 
large num ber o f  botanists .

J. G. Agardh also published m ajor w orks  on 
vascular plants. In Theoria sys tem a tis  p lan tarum  
(1858) he published a natural classification that 
differed fundam entally  from the a rrangem en t of 
the plant families deriving from Jussieu  and gen
erally accep ted  during the 19th cen tury . In many 
respects  J. G. Agardh was far ahead  o f  his time. 
H e used em bryological charac te rs ,  such as 
apo tropous and ep itropous ovules, as criteria o f  
system atic  affinity. T hese  ideas w ere eventually  
accep ted  half  a cen tury  later. On the w hole, J. G. 
A gardh’s Theoria  was o f  little significance for 
the various phylogenetic  system s developed  by 
o th e r  botanists . He som etim es used express ions  
such as “ evo lu tionary  t ren d s”  in system atics . 
H ow ever,  this does not imply tha t he accep ted  a 
theory  of evolution in the sense o f  Darwin. In a 
com parison o f  L in n aeu s’s and D arw in 's  ideas of 
the origin and stability of the plant species (1885) 
he stated: “ We can hardly avoid believing that 
the organism s have arisen by m eans o f  su p e r
natural action. It will be m ost favourable  for 
Science to accep t an inevitable W o n d e r .” 
(T ransla ted  from the Swedish .)

J. G. Agardh w as one o f  the most ou ts tand ing  
con tem porary  botanists  but had little con tac t 
with his students. He never lectured on his main 
field of research , marine Algae. V ery  few s tu
dents  w ere inspired to take up phycological 
studies. Am ong these  can be m entioned  O tto  
N ordsted t (1838-1924), a well-known expert  on 
freshw ater  algae, especially D esm idiaceae , 
C ura to r  and L ibrarian  at the D epartm en t o f

Fig. 5. J. G. Agardh. Oil painting by N. J. Ohlsson 
1835. Botanical Museum.

Botany at L und , and for more than fifty years  
Editor o f  B otan iska  Notiser.  H e rece ived  an 
H onorary  D o c to r ’s degree from the U niversity  
in 1881 and becam e H onorary  P rofessor in 1903.

J. G. A gardh had inherited considerab le  
practical ability and a great interest for politics 
and political econom y. H e was a m em ber o f  the 
Riksdag for several periods, chairm an o f  the City 
Council o f  Lund and chairm an o f  the boards  of 
several banks and insurance com panies.

H ow ever, J. G. A gardh’s most im portan t co n 
tribution to the practical prom otion o f  B otany  at 
Lund w ere new  prem ises for the D epartm en t of 
Botany including a new  building, a new  botanical 
garden and new  greenhouses  during the period 
1862-1868 in a  field immediately east o f  the town 
boundary. The main building, which has re 
mained unchanged externally , com prised  a 
lecture room  and living quarte rs  fo r  the 
gardener-in-charge on the ground floor and 
rooms for herbaria  and for senior s tuden ts  on the 
first floor. It was la ter given the nam e o f  
Agardhianum. It now com prises the office, and



BOT. N O T ISE R  133 (1980)

room s for the  Professor of System atic  Botany 
and for the E dito r  o f  Botaniska N otiser ,  and 
prem ises for cy to taxonom ic  research.

The ex te r io r  o f  the greenhouse has also  re
m ained largely as it was in the 1860’s . The in
terior has recen tly  been  rebuilt to conform  with 
m odern  requ irem en ts .  In the G arden  Agardh 
arranged the plant families according to the sys
tem developed  in his Theoria and this layout 
rem ained largely unaltered  till the 1960’s.

In a m em orandum  to the U n iv e rs i ty ’s Con- 
sistorium  (S ep tem b er  1868) Agardh p resen ted  an 
account o f  the com pleted  work. H e  estim ated 
the num ber of plant species cultivated  in the 
G arden  and g reenhouses  to about 6,000 adding: 
“ This n u m b er  will be sufficient for the teaching 
o f  B otany at a minor U niversity’’.

N ew  field s o f  research  are opened up

F. W. C. A resch o u g

W hen J. G. A gardh retired in 1879, F. W. C. 
A reschoug  was appoin ted  his successo r .  With 
A reschoug  began  a period of in tense botanical 
activity at Lund . U n d e r  the influence o f  m odern 
ideas ga thered  from G erm any in particu la r  he 
in troduced  new  b ranches  of Botany , especially 
plant ana tom y and , to some ex ten t ,  plant 
physiology. M any o f  his students  defended 
theses in descrip tive  anatom y using refined 
m icroscope techn iques . H e was less in te res ted  in 
physiological plant ana tom y which was then  de
veloped  mainly in G erm any  by H aberland t and 
o th e r  G erm an  botanists .

A reschoug  took a great in terest in the 
taxonom y o f  vascu la r  plants, not the least in 
‘cr itica l’ g enera  such as M entha, R u m e x  and 
R uhus.  His investigations on the b lackberries  
w ere o f  great in terest.  H e developed  a theory  
(not supported  by experim ents) tha t form s of 
R u b u s  may have arisen through sudden  changes 
often occurring  sim ultaneously  in several places.

H e published ‘S kå n es  F lora ’ (ed. 1, 1866, ed. 
2, 1881). T he second  edition, much enlarged, 
included e labora te  descrip tions of species, sub
species and varie ties  and fairly detailed  lists of 
localities for less com m on species. H ybrid s  were 
also recognized to som e extent. M any previous 
botanists  in S w eden , especially the school led by 
Elias F ries , had argued  that hybrids w ere  o f  no 
significance in botanical taxonom y. A resch o u g ’s
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Fig. 6. F. W. C. Areschoug. Oil painting (after a photo
graph) by K. Aspelin 1911. Department of Ecology.

Skånes  Flora  rem ained  the s tandard  w ork for 
m ore than eighty years , till the beginning of the 
I960’s.

A reschoug  was receptive for many o f  the 
m odern trends of thought of his time. A few 
words from his obituary  o f  Charles Darwin 
(1883) can illustrate this: ” Eventually  have the 
voices of those  naturalists  becom e silent who 
have tried and defeat D arw in’s genial theory , the 
only principle which can explain the origin and 
developm ent o f  organic n a tu re .”  (Transla ted  
from the Sw edish .)  It can be m entioned  that 
A reschoug’s colleague August Q uenners ted t ,  
who occupied the Chair o f  Zoology at Lund, 
continued to believe in a divine crea tion  as de
scribed in the Bible.

The many botanical activities at L und  tow ards 
the end of the n ine teen th  century  led to an urgent 
need for new  prem ises. The small room s o f  the 
Agardhianum  used for teaching, research  and 
labora tory  w ork and which housed the museum  
collections, soon  becam e over-crow ded. In 1888 
funds were granted  for building a ‘Botanical 
L a b o ra to ry ’. The ground, the ‘E as te rn  P rom 
e n a d e ’, im m ediately  south of the G arden  was
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presented to the U niversity  by the City Council. 
The new building, which was com pleted  in 1892, 
included an auditorium  that could seat 100 
persons and a laboratory  for plant physiology, 
both on the ground floor. On the first floor were 
room s for plant ana tom y and for the cryptogam ic 
collections, the phanerogam  herbarium  and the 
library remaining in the A gardhianum .

A reschoug  devoted a great deal o f  time to 
building up morphological collections o f  fruits, 
seeds, stems, roo ts ,  e tc ., e ither dry or p reserved  
in alcohol. This ‘morphological m u se u m ’ con 
tained several peculiar items such as a specim en 
of  Welwitschia m irabilis , p resen ted  by the fa
mous lion hun te r  Charles John A ndersson  and a 
gigantic specim en o f  the ‘vegetable sh eep ’ 
Raoulia  hem ispherica  from N ew  Zealand. F o r  a 
long time this m useum  was housed  in some 
room s in the Botanical Labora tory  and la ter on 
in the A gardhianum . In the 1960’s, w hen these 
room s were needed for o ther  p u rposes ,  the 
m useum  collection was unfortunate ly  split up. 
Parts of the dry collections are now sto red  in the 
attic of the L abora to ry .

The Botanical Labora tory  rem ained  the site of 
the D epartm ent o f  Plant Physiology and Plant 
A natom y till 1963 w hen a new building to  house 
the D epartm ent of Plant Physiology was built 
outside the G arden . The form er Botanical L ab 
oratory  now houses the D epartm ent o f  Plant 
Ecology.

Most of A reschoug ’s students  w ho published 
their theses on plant anatom y becam e high 
school m asters. Tw o o f  them who advanced  in 
quite o ther directions outside Lund are 
mentioned here:

Jakob  Eriksson  (1874, Studier ö fver  Legu-  
m inosernas ro tkn ö la r , i.e. Studies on the root- 
nodules of the Legum inosae). This thesis was 
defended ‘under  A gardh’ but in his 
acknow ledgem ent Eriksson nam es A reschoug  as 
his supervisor. It is a detailed m orphological 
s tudy, well illustrated and including plates o f  
microscopical sections. H ow ever,  he did not 
unders tand  the real nature o f  these  s truc tu res ,  
and that they house nitrogen-fixing bac teria ,  
which was revealed in the middle o f  the 1880’s.

Eriksson soon moved to S tockholm . In 1876 
he was em ployed as a botanist by the A cadem y 
of Agriculture, and from 1886 as H ead o f  its 
Research Institute o f  Plant Physiology with the

Fig. 7. S. Berggren. Oil painting by A. S tenbäck  c. 
1905. Botanical Museum.

title o f  P rofessor. From  1906 to 1913 he was 
Professor and H ead o f  the Central Ins titu te  for 
Agricultural R esearch . He becam e a mycologist 
of international repute , and published a large 
num ber of papers  mainly on parasitic fungi of 
inportance in agriculture and horticulture .

G unnar  A ndersson  (1892, Stud ier  ö fver  
örtartade, slingrande s tam m ars  ana tom i.  /. 
H um ulus ,  i.e. Studies on the ana tom y  of 
herbaceous climbing stems). He becam e ‘do
c e n t’ at the U niversity  College o f  S tockholm  in 
1893. L a te r  (1909-1928) he was P ro fesso r  of 
G eography at the College of C om m erce  in 
Stockholm . He was inspired by Alfred N athors t  
(see below p. 471) to study the subfossil flora as 
rep resen ted  in the Sw edish  peat bogs and 
published a num ber of papers  on this topic. He 
and his b ro ther ,  Selim Birger, were the au thors  
of the im portant work Den norrländska florans  
geografiska fö rde ln ing  och invandringshistoria  
m ed  särskild  hänsyn till dess sydskandinaviska  
arter,  i.e. The geographical distribution and the 
history o f  immigration o f  the flora o f  N orrland  
with special regard to its south-Scandinavian
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species, published  in 1912. Special a t ten tion  was 
paid to the postglacial changes in c lim ate  which 
explain the wide distribution (to the m iddle of 
N orrland) o f  m any plants, such as C orylus  and 
Quercus, during the mild Atlantic per iod  (c. 
6000-4000 B.C.).

A re sc h o u g ’s successors; the D ep a r tm en t o f  
B otany  is d iv ided  up

In 1898 A reschoug  was succeeded by  Sven 
Berggren, a s tuden t o f  J. G. A gardh 's .  H e  had 
been  ‘d o c e n t’ at Lund from 1866 till 1881 and 
after two years  at U ppsa la  becam e A ssoc ia te  
( ‘ex trao rd in a r ie ’) P rofessor at Lund in 1883. U n 
like most con tem porary  botanists at L u n d  he 
travelled to rem ote  places such as S p itsbergen , 
G reenland , N ew  Zealand and C alifornia  and 
brought back  im portan t collections to  Lund. 
Some of these  w ere  w orked up fairly soon  (e.g. 
the marine Algae, by J. G. Agardh), w hereas  
many o f  the B ryophy tes ,  Berggren’s ow n  chief 
interest, rem ained  undeterm ined  till a f te r  his 
death  and som e o f  them  are still w aiting to be 
revised.

As early as 1902 Berggren was su cceed ed  by 
Bengt Jönsson  who becam e P ro fesso r  of 
“ Botany especially  A natom y, Physiology and 
Biology” . At the sam e time Svante M urbeck  was 
appoin ted  A ssocia te  Professor of “ Botany , 
especially Sys tem atic s ,  M orphology and  Plant 
G eo g rap h y ” . In 1909 he was appoin ted  Pro
fessor. T hese  tw o Chairs still exist a lthough  their 
nam es have been  changed to some ex ten t.

D evelopm en ts in P lant P hysiology and  M icro
b iology

Bengt Jönsson  had been ‘d o c e n t’ since 1880. As 
one o f  A resch o u g ’s first students  he published 
several w orks on Plant A natom y, but soon  tran s 
ferred his in teres t to Plant Physiology w hich  he 
had studied in G erm any , mainly in Je n a  (under 
S trasburger) and  in Berlin (under Frank). In 1881 
he published a com prehensive  w ork , Om  
em bryosäckens  u tveckling hos A ng iosperm erna  
(On the deve lopm ent o f  the em bryo-sac  in the 
A ngiosperm s). He was also in terested  in seed 
control and econom ic  plants and published  a 
widely used tex tbook  G agnväxter  (P lants useful 
to man) (1910, 2nd com plete ly  revised edition by
H. G. S im m ons, 1935).

Fig. 8. B. Jönsson. Photograph c. 1900. Departm ent of 
Ecology.

After J ö n ss o n ’s prem ature  death  in 1911 Bengt 
Lidforss was appoin ted  to the Chair o f  Botany. 
H e had studied un d er  A reschoug and Jönsson  
but also at the leading centres  o f  Plant 
Physiology in Berlin and Jena. H e published 
significant papers  including some on the biology 
of pollen grains and on Die wintergrüne Flora 
(1907). H e also began investigations on the genus 
Rubus,  i.e. cultivation and crossings, to study 
the origin o f  new  species and forms. His studies 
on the b lackberries  were influenced by A re
schoug but also by the idea of m utations in plants 
developed by H ugo de Vries in A m sterdam . As 
an experim ental taxonom ist he was som ething of 
a pioneer, but his research  was put to an abrup t 
end by his dea th  in 1913, at the age o f  only 
forty-five.

Lidforss should  also be rem em bered  for his 
brilliant stylistic ta lent. His essays  N a tu rve 
tenskapliga kåserier  (1908-1913) played an im
portant part in the distribution o f  m odern con
cepts in the biological sciences. He was also the
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leader of a broad  fraction o f  radical s tuden ts  at 
Lund and deeply concerned  with political and 
cultural problem s in general.

Lidforss was succeeded  in 1915 by H erm an  
Nilsson-Ehle as Professor o f  Botany, especially 
A natom y, Physiology and Biology, H e was 
internationally know n in the field o f  Plant G ene
tics, in particular for his major w ork K reuzungs
untersuchungen an H afer und  Weizen (1909-1911) 
w here he showed tha t the recen tly  re-discovered 
Mendelian laws are  widely valid a lthough their 
effects may som etim es be hidden by secondary  
com plications, e.g. the ‘polym eric fa c to rs ’ de
scribed by him. H e was also one o f  the pioneers 
in using the theoretical results  o f  heredity  in 
practical plant breeding. F rom  1900 he had held a 
position at the P lant-Breeding station at Svalöv. 
The University soon applied for a Personal Chair 
in G enetics for N ilsson-Ehle , and this was 
granted by the R iksdag in 1917. The fu r th e r  de
velopm ent o f  this new  Chair will be trea ted  later.

In 1920 Harald Kylin was appoin ted , after 
m uch com petition , to N ilsson-E h le ’s form er 
Chair of Botany. H e had not been a s tuden t at 
L und , as all p revious professors o f  B otany  at 
Lund had been since L idbeck, bu t had received 
his degree at U ppsa la . Kylin published major 
papers  on most a spec ts  of the Algae: anatom y, 
chem istry and taxonom y. With him the p hyco 
logical tradition at L und  experienced  a revival. 
H ow ever,  his m ost im portan t w ork, the com 
prehensive m onograph Die G attungen  der  
R h odophyceen ,  was published pos thum ously  in 
1956. It should be added  that he show ed less 
interest in Plant Physiology and there  was little 
appara tus in his labora tory  for such research  
though this b ranch  was included in his Chair of 
Botany.

Kylin was particularly  gifted as a te ach e r  and 
spent much time supervising his m any students. 
A great num ber o f  theses ,  especially on Algae, 
were published during his twenty-five years as 
P rofessor. Only a few of them are m entioned 
here:

Georg Borgström  (1939, The transverse  reac
tions o f  plants. Outlines o f  a new  interpretation  
on the significance o f  growth horm ones  fo r  
life-processes in p lan ts) .  ‘D ocen t’ at L und , H ead 
of the Institute for Plant Research and Refrig
eration of Food at N ynäsham n 1941-1950. H ead 
of  the Swedish Institu te  for Food P reservation  
Research 1950-55, H onorary  P rofessor 1953,

Fig. 9. B. Lidforss. Pencil drawing by C. W. H orm uth  
1910. Botanical Museum.

Professor o f  Food  Research at the S ta te  Uni
versity  o f  Michigan, E as t Lansing, M ich., 
U .S .A .

T ore  Levring (1940, S tud ien  über die A lg e n v e 
ge ta tion  von Blekinge, Südsch w ed en ) .  ‘D o cen t’ 
at L und , ‘L ab o ra to r ’, la ter P rofessor,  o f  Marine 
B otany  at the U niversity o f  G öteborg , 1950- 
1979).

Karl Björling (1942, U ndersökningar rörande  
klöverrötan. S tud ier  av utvecklingshistoria  och  
variation hos Sclerotinia trifoliorum.  i.e. In
vestigations on c lover stem rot. S tudies on d e 
velopm ent and  variation in Sclerotin ia  tri

fo l io rum ).  ‘D o c e n t’ at Lund , A ssis ten t at the
o

State  Institu te  o f  Plant Pathology, A karp  unit, 
1938-1947, H ead  o f  the Botany D epartm en t of 
this Institu te  in S tockholm  1947-1949, P rofessor 
o f  Plant Pathology at the College o f  Agriculture 
at U ltuna, U ppsa la ,  1949-1975.

K ylin’s rival was H enrik  L undegårdh . H e had 
received his d o c to r ’s degree at S tockholm  (a 
thesis  on the cytology and karyology of vascu la r  
plants), but his main fields o f  re sea rch ,  in 
particular a f te r  he was appointed ‘d o c e n t’ at
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Fig. 10. H. Kylin. Oil painting by E. A lsm ark 1944. 
Department o f  Ecology.

Lund in 1915, were Plant Physiology (mainly 
tropism s) and Plant Ecology. H e was especially 
gifted as a co n s tru c to r  of appara tus . In 1917 he 
founded a station for ecological research  on H al
lands V äderö , which was in use till the end o f  the 
1920’s. In 1926 he was appoin ted  P ro fesso r  at the 
Central Institu te  o f  Agricultural R esearch  in 
Stockholm . F rom  1935 to 1955 he was Professor 
at the College o f  A griculture at U ltuna , U ppsa la . 
A major w ork first published during his time at 
Lund is K lim a und  Boden in ihrer W irkung a u f  
das P flanzenlehen  (1925; many later editions in 
several languages).

W hen Kylin retired  in 1944 H ans B urström  
succeeded  him as Professor o f  Botany , e spe
cially Physiology and A natom y. He had received 
his d o c to r ’s degree in S tockholm  and was know n 
as a leading plant physiologist, particu larly  in the 
field o f  grow th and  metabolism. A fter the end o f  
W orld W ar II, w hen the finances o f  the U ni
versity  had som ew hat im proved, B urs tröm  re 
ceived funds for urgent im provem ents  to the  Bo
tanical L abora to ry . As a result of the ex tensive  
scientific activ ity  and  the rapidly increasing
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num ber  of s tuden ts  the prem ises soon  becam e 
too  confined. In 1963 a building w as erec ted  to 
house  the D epartm ent of Plant Physiology, and 
w as provided with all facilities for m odern  re
search.

In 1951 H em m ing  Virgin, w ho had also 
graduated  from Stockholm , becam e ‘d o c e n t’ at 
L und . He was an acknow ledged ex p e r t  on cell 
physiology including photosynthesis. H e  becam e 
‘L ab o ra to r ’ (A ssociate  Professor) at the College 
o f  Agriculture at U ppsa la  in 1958. In 1962 he was 
appoin ted  P rofessor o f  Physiological B otany  at 
the  U niversity  o f  G öteborg.

Per  Halldal, a graduate  from O slo , becam e 
‘d o c e n t’ at L und  in 1958. He has published  sig
nificant w orks in particular on  pho to tax is  and 
re la ted  problem s in Algae, especially on unicellu
lar organism s. In 1963 he becam e ‘L e k to r ’ 
(Senior L ec turer)  at the U niversity  o f  G öteborg , 
and in 1967 P ro fesso r  o f  Physiological Botany  at 
the  University  o f  U m eå. In 1972 he re tu rned  to 
the U niversity  o f  Oslo as P rofessor o f  the same 
subject.

At the end o f  the 1960’s B urs tröm  initiated a 
p ro jec t for utilizing the large am oun t o f  leaf p ro 
tein produced  by certa in  plants, such as species 
o f  Atriplex  and A m a r a n th u s , grow ing on soils 
rich in nitrate. The p roducts  ob ta ined  may prove 
to  be im portan t e i ther  for hum an consum ption , 
particularly  in the under-developed  coun tr ies ,  or 
for feeding non-rum inant animals.

T he following is a selection o f  the  theses 
published during B u rs trom ’s time as P ro fesso r  at 
L und .

A nders Kylin (1960, A ctive a n d  pa ss ive  uptake  
o f  su lphate  by green  tissues o f  p lan ts) .  ‘D o cen t’ 
at the U niversity  o f  Stockholm 1960-1973, P ro 
fesso r  of Physiological Botany at the College of 
A griculture in C openhagen 1973-1976, Professor 
(Chair  sponsored  by the Swedish N atura l Sci
en ce  Research Council) at the D epartm en t of 
Physiological B o tany , U niversity  o f  L und , from 
1976.

T ors ten  Ingestad  (1962, M acro e lem en t nutri
tion o f  pine, spruce and  birch seed lings in nu 
trient solution).  P rofessor of the Physiology of 
F o re s t  T rees at the College o f  F o re s try  at U p p 
sala  from 1964.

L enna rt  E liasson (1963, Studies  on the effec ts  
o f  transloca ted  herbicides on aspen  a n d  pea with 
particu lar  regard  to the responses o f  the roots). 
‘D o cen t’ at S tockholm  1964-1973, P ro fesso r  of
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Physiological B otany  at the U niversity  o f  U m eå 
from 1973.

Ahmed Fadeel (1964, Studies on the m e ta 
bolism o f  ch lorophyllous roots),  P ro fesso r at the 
U niversity  of K uw ait from 1972.

Sune P e tte rs so n  (1966, A ctive  a n d  passive  
processes  o f  the sulphate transport through  
roots). ‘D o c e n t’ and ‘L e k to r ’ at Lund 
1966-1979, P ro fesso r  o f  Plant Physiology at the 
U niversity  o f  A griculture at U ppsa la  from  1979.

Lars O lof Björn  (1967, The e f fec t o f  light on 
the d eve lopm en t o f  root p lastids).  ‘D o c e n t’ at 
L und, 1967-1971, P rofessor o f  Physiological 
Botany at the  College of A griculture in C o
penhagen 1971-1972, at the U niversity  o f  Lund 
from 1972.

In 1972 B urs tröm  was succeeded  by Lars  Olof 
Björn. His re sea rches  include the form ation  of 
chloroplasts  and  the relation be tw een  p h o to sy n 
thesis and grow th.

In 1946 a Branch  of M icrobiology was 
established within the D epartm ent o f  Plant 
Physiology. W ith an increasing unders tand ing  of 
the im portant part played by the m icroorganism s 
in nature additional funds were m ade available 
for research  and  teaching. In 1960 a Division of 
Microbiology w as established with Börje N orén  
as its H ead . H e had received his d o c to r ’s degree 
at U ppsala  and  published a large n um ber  o f  pap 
ers, in particu la r  on M yxobacteria . In 1975 he 
was appoin ted  Professor of M icrobiology at the 
University  o f  Agriculture at U ppsa la .  In 1966, 
Claes Weibull becam e the first P ro fesso r  of 
Microbiology at Lund. H e had begun his un d er
graduate  s tudies  at Lund but later m oved to 
U ppsala  w here  he took his d o c to r ’s degree . He is 
known as the au th o r  of significant papers  on the 
structure  and chem istry  of various g roups of 
Bacteria. The D epartm ent o f  Microbiology was 
first housed in the same building as the  D epart
ment o f  Plant Physiology, but in 1969 it m oved to 
premises o f  its ow n. Since 1975 Birgit H ertz ,  one 
of W eibull’s s tuden ts ,  has been H ead o f  the Di
vision o f  Microbiological Ecology.

S. M urbeck  an d  his school

As previously m entioned  Svante  M urbeck  was 
appointed P ro fesso r  o f  Botany (especially 
System atics) and  H ead o f  the Botanical G arden  
in 1902. H e had  received his d o c to r ’s degree

Fig. 11. S. M urbeck. Oil painting by C. L jungberg 
1934. Botanical M useum .

under  A reschoug  in 1891 (Beiträge zur K en n tn iss  
der Flora von Sü d b o sn ien  und der H erzegov ina) .  
During the following decade he published critical 
s tudies on a n u m b e r  o f  genera (e.g. A grostis ,  
A sp len ium , C erastium , Gentiana, R u m e x ,  
Stellaria),  m any o f  them  being revisions for a 
forthcom ing new edition (ed. 12) o f  H artm an , 
Skandinaviens  Flora. H ow ever,  this w ork  was 
d iscontinued  afte r the appearance o f  the first 
fascicle in 1889. M urbeck undertook  four 
jo u rn ey s  to n o rthern  Africa (Tunisia, A lgeria and 
M orocco) and published  major w orks on the 
flora o f  these countries .

H e  was in teres ted  in the num erous  tax a  de 
scribed in the aggregate  species Alchem illa  vul
garis  (first as subspecies ,  later as species). In 
som e classic papers  (1897, major w ork 1901) he 
investigated the ir  seed developm ent and de 
m onstra ted  that the ir  constancy  is the resu lt of 
apom ictic rep roduc tion . After his appo in tm en t 
he published several major w orks, such  as those  
on the flow er m orphology o f  P apaveraceae  and 
R osaceae .  F rom  his later years  can be 
mentioned the com prehensive  m onographs  on
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Celsia  (1925) and Verbascum  (1933, several 
supplem ents).  T he la tter  is a m asterp iece  of its 
kind. It was com ple ted  after eight years  o f  con 
cen tra ted  w ork  afte r his re tirem ent in 1924.

M urbeck has also gone down to posteri ty  as the 
founder o f  the  Botanical M useum. A new  build
ing was e rec ted  (1911-12) betw een the A gardh
ianum and the Botanical L abo ra to ry  and the 
herbarium  collections w ere moved from these 
two buildings. Owing to depleted financial re 
sources  during W orld W ar I and at the beginning 
of the 1920’s only the ground floor w as made 
ready to house  the collections. On the first floor 
a large room  was taken  over for the  D epart
m e n t’s library  w hose stock o f  books had been 
growing considerab ly  through dona tions  in 
particular from  the A gardhs, A reschoug, Jö n s 
son and N o rd s ted t ,  la ter also from M urbeck  and 
Kylin. On the sam e floor w ere also room s for the 
Professor (for som e time he even  lived there). 
During the tw en ties  and thirties the second  floor 
was gradually  taken  into use for the increasing 
num ber  o f  co llections and la ter also the third 
floor mainly for the collections o f  cryp togam s. 
The M useum , once considered  m ore than 
adequa te ,  is now  over-crow ded  and the need for 
new prem ises is urgent.

M urbeck  could  at times be severe and exacting 
but he a t trac ted  a considerable  n um ber o f  s tu
dents. Som e o f  those  who took the ir  d o c to r ’s 
degree during his time can be m entioned  here, 
the diversity  o f  the ir  research  illustrating the 
broadening horizons  o f  system atic  bo tany  during 
the first q u a r te r  o f  this century .

H erm an  G. S im m ons (1906, The vascular  
plants  in the Flora o f  Ellesm ere land).  ‘D o cen t’ 
at Lund 1906-1914. L ec tu re r  in B otany  and 
Zoology at the  College o f  A griculture at U ppsa la
1914—1932. H o n o ra ry  Professor 1917. H e took 
part in several expeditions , for ins tance to the 
Faeroes  and to  G reenland and ad jacen t areas, 
and published m ajor papers  on Arctic Botany.

H erm an  N ilsson-E hle  (1908, K reu tzu n g s 
u n tersuchungen  an H a fer  und  W eizen). ‘D o cen t’ 
at Lund 1909-1915. P rofessor o f  Botany
1915-1917, o f  G enetics 1917-1938, see above p. 
460 and be low  p. 468.

H eribert  N ilsson (1915, Die Spa ltungsersche i
nungen der O eno thera  L am arck iana ) .  H onorary  
P rofessor 1926. P ro fesso r o f  B otany , especially 
S ys tem atic s ,  1934-1948, see below  p. 464.
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Einar N aum ann  (1917, U ndersökningar öfver  
fy top lank ton  . . . inom vissa syd- och m ellan
svenska urbergsva tten ,  i.e. Investigations on 
freshw ater phy top lank ton  . . .  in sou thern  and 
central Sweden). ‘D ocen t’ at L und , of Botany 
1917-1920, o f  Botany and Limnology 1920-1929. 
Professor o f  Limnology 1929-1934, see below.

A rtur H åkansson  (1923, Stud ien  über die 
Entw icklungsgesch ich te  der U m belliferen).  ‘Do
c en t’ for m any years , for a time also Acting 
Professor, a research  officer a t tached  to the De
partm ent o f  G enetics  1945-1961 (personal 
appointm ent), H onorary  P ro fesso r from 1948. 
He began as an em bryologist, influenced by 
M urbeck, and in his la ter  years he also published 
papers  on apom ixis in Poa alpina  and Potentilla .  
H ow ever, his most im portant con tribu tions fall 
within the field o f  Cytology. H e often w orked on 
material placed at his disposal by o the r  botanists  
such as M urbeck  (Celsia  and V erb a scu m ) and 
H eribert N ilsson (O enothera  and Salix).  H e  was 
one of the first to dem onstra te  tha t the ch rom o
some rings know n from O enothera  are  the result 
of structural changes (translocations) and that 
the behaviour o f  these  rings explains the com 
plex variation in this genus described  by H ugo de 
Vries, H eribert N ilsson and o thers . H åkansson  
was the founder o f  a school o f  Cytology in 
southern Sw eden and for many years  its inspir
ing leader.

Among M u rb eck ’s co llaborators  O tto  R. 
Holmberg should also be m entioned . He never 
took an academ ic degree , but w as know n as an 
outstanding taxonom ist specializing in the vascu 
lar plants o f  Scandinavia. F rom  1909 till 1930 he 
was C ura to r  o f  the Botanical M useum  (after 
N ordstedt).  He published tw o parts  of S ka n d i
naviens Flora  (1922, 1926). This was to take  the 
place of Skand inaviens  Flora  by C. J. and C. 
H artm an , which had appeared  in m any editions 
during the 19th cen tu ry , bu t the p ro jec t was 
broken off by H o lm berg ’s p rem atu re  death .

Limnology

W hen M urbeck retired  in 1924 E inar N aum ann  
becam e Acting Professor for tw o and a half 
years. H e was a brilliant scientist and a colourful 
personality  but took  no great in te res t  in tradi
tional taxonom y. Instead , he was a  p ioneer in the 
field o f  L im nology, i.e. freshw ater  biology. He
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published significant papers, in particu lar  on the 
classification o f  lakes, on the p roduction  o f  
nutrim ent, on bog ore and on the colouring o f  
w ater caused  by various organism s. In 1929 he 
was offered a Personal Chair o f  L im nology. H is 
prem ises at Lund w ere modest (a few room s in 
the old D epartm en t of Chem istry), bu t the 
Limnological L abo ra to ry  at A neboda  in the 
province o f  Sm åland offered b e t te r  facilities, at 
least during the sum m er.

N aum ann died in 1934, only 43 years  old, and 
none o f  his many students  were qualified to  
succeed him as Professor. In 1942, Sven Thun- 
mark was appoin ted  Acting P ro fesso r and in 
1947, when the Riksdag had granted  funds for a 
perm anent Chair, he becam e P ro fesso r  o f  
Limnology. T hunm ark  had w orked  with N a u 
mann at A neboda , bu t he was a s tuden t o f  U p p 
sala and a m em ber o f  the active school o f  Plant 
Sociology founded  by Rutger S e rn an d er  and G. 
E inar Du Rietz. H e received his d o c to r ’s degree 
the re  in 1942 (Über rezen te  E isenocker  u nd  
ihre M ikroorgan ism engem einscha ften ).  H e p u b 
lished m ajor papers  on the vegetation o f  som e 
lakes in Småland and in la ter years devo ted  
m uch time to the increasing prob lem s o f  polluted 
w aters  but met with little coopera tion  and many 
o f  his suggestions were not carried  out until 
after his death .

In 1969 T h unm ark  was succeeded  by Sven 
Björk, one o f  his s tuden ts  who tw o years  p rev i
ously had defended  his thesis on E co log ic  in
vestigations on P hragm ites  com m un is .  S tud ies  
in theoretic and  applied  limnology.  H is first step 
as Professor was to find new prem ises  to replace 
those in the fo rm er D epartm ent o f  C hem istry  
w here the limnologists had w orked  since 
N au m an n ’s days. With increasing resou rces  the 
Departm ent of Lim nology has a t trac ted  many 
s tudents  and is largely concerned  with practical 
aspects  such as the  restoration o f  polluted o r  
filled-up lakes.

Recent developments in Plant Taxonomy

In 1927 T hore  C. E. Fries was appoin ted  Mur- 
b eck ’s successo r  as P rofessor o f  B o tany , e sp e 
cially System atics. H e belonged to the renow ned  
family o f  bo tan is ts  and was the g randson  o f  Elias 
Fries. H e  had rece ived  his d o c to r ’s degree at 
U ppsa la  in 1913 (B otan ische  U ntersuchungen  im  
nördlichsten S c h w e d e n , an outs tand ing  w ork  on

Mfwsiåk,
Fig. 12. E. Naumann. Photograph c. 1930. Department 
of Limnology.

Plant Sociology and Vegetation H is to ry  in 
Swedish Lapland). H e spent some time in central 
Africa and published major papers  dealing 
mainly with the flora and phytogeography o f  the 
high m ountains of K enya. In 1930 he m ade a 
further jo u rn ey  to South Africa and R hodes ia  
accom panied by tw o o f  his s tuden ts ,  H enning  
W eimarck and T ycho  Norlindh. The expedition  
ended tragically for Fries who died sudden ly  of 
pneum onia. His tw o com panions con tinued  their 
collections in R hodesia  and m anaged to bring the 
extensive material to Lund. Fries can  be cons id 
ered as the initia tor of the interest in the study of 
the vegetation and flora o f  southern  Africa which 
flourished at Lund during the decades  after his 
death. (See below.)

W hen Fries died the Chair rem ained  vacan t for 
more than three  years. A fter much discussion 
and the publication o f  a large n um ber  of 
pam phlets  by the applicants H eribert  Nilsson 
was appoin ted  P rofessor in 1934. H e had been 
Professor o f  S ystem atic  Botany and G enetics  at
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the College of Agriculture at Uppsala since 1932, 
and before that had been attached to the De
partments of Botany and Genetics at Lund as 
‘docen t’. For a number of years he had also been 
engaged in plant breeding at Weibullsholm, and 
had been Acting Professor at the College of Agri
culture at Alnarp.

As a  scientist he differed in most respects from 
Fries. At the beginning of his studies he had been 
greatly influenced by Lidforss. He tackled taxo
nomic problems with the help of experimental 
methods such as crossings and analyses of 
hybrids. He was no friend of classical taxonomy 
founded on the study of herbarium sheets. In his 
thesis (1915) he set out to show that the complex 
variation in Oenothera lamarckiana  was a result 
of the recombination of genes in accordance with 
the Mendelian laws. He believed neither in 
mutations nor in cytogenetics. For many years 
he denied the importance of chromosomes in 
heredity and never accepted the cytological facts 
which in the 1920’s provided quite a different 
explanation of the Oenothera  problem.

From his youth till his death in 1955 he worked 
to clarify the variation within the difficult genus 
Salix. He did not accept the traditional taxo- 
nomical treatment of this genus in Floras and 
monographs. Instead he crossed a great number 
of species and analysed the hybrids and their 
descendants in great detail. He also crossed the 
hybrids with their parents or with o ther hybrids 
and even produced an ‘octonary’ fertile hybrid 
(i.e. deriving from eight different ancestors). He 
published several major papers on his results, 
but it is doubtful if these have had any lasting 
influence on the taxonomy of Salix.

It has been said of Heribert Nilsson that he 
was an orthodox Mendelist and was sceptical of 
all other theories including the theory of evolu
tion as presented by Darwin and many subse
quent biologists. He denied the existence of a 
slow continuous development in the plant and 
animal kingdoms as described by Lyell and most 
paleontologists. Like Cuvier at the beginning of 
the 19th century he believed in a series of gigan
tic catastrophes that were caused by ‘extra- 
telluric’ forces and that exterminated the flora 
and fauna of the whole world. However, the 
gametes of the former organisms survived and 
within half an hour had recombined to synthesize 
a new flora and a new fauna.

Heribert Nilsson summarized all arguments he
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Fig. 13. Th. Fries. Oil painting (after a photograph) by 
C. Ljungberg 1950. Botanical M useum.

could find against Darwinian evolution in his 
magnum opus Synthetische Artbildung. 
Grund-Linien einer exakten Biologie. It was 
published in 1953, two years before his death, as 
a result of eleven years of work. It is a com
prehensive work (more than 1,300 pages includ
ing an extensive summary in English and a long 
list of literature), but in spite of its many 
challenging ideas it has attracted little attention 
among biologists and geologists.

One might think that a professor who was known 
for so many peculiar ideas would be isolated 
from collegues and students. H ow ever, his criti
cism was often constructive and discussions with 
him could be very stimulating even in topics far 
removed from his own fields o f  research. In fact 
his time as Professor was a period of great activ
ity in Systematic Botany, and a large number of 
theses were published even though not all of 
them could be considered as having been directly 
inspired by him. A selection of these follows: 

Henning Weimarck (1934, Monograph o f  the 
Genus Cliffortia). ‘Docent’ at Lund 1935-45. 
Curator of the Botanical Museum at Lund 
1945-1949, Head of the Botanical Garden at
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Göteborg 1949, Professor of Botany, especially 
Systematics, at Lund 1950-1969. See below.

Eric Hultén (1937, Outline o f  the history o f  
arctic and boreal biota during the quaternary  
period). Curator o f  the Botanical Museum at 
Lund 1932-1944, Professor and H ead of the 
Botany Department of the Natural History 
Museum, Stockholm, 1945-1961. As a student 
from Stockholm he had taken part in a Swedish 
expedition in the Bering Sea area and published a 
large Flora o f  Kam tchatka and the adjacent is
lands. At Lund he continued to work on Arctic 
Floras and published Flora o f  the Aleutian Is
lands  in 1937. The first parts of his com prehen
sive Flora o f  Alaska and Yukon (issued between 
1941 and 1949) were completed while he was at 
Lund. Here he also began to collect material for 
his Atlas över växternas utbredning i Norden  
(i.e. Atlas of the distribution of vascular plants in 
northwestern Europe), which maps the areas of 
some 1,850 species in Scandinavia and adjacent 
districts round the Baltic (1950, 2nd ed. 1971). 
Phytogeographical groups and possible immi
gration routes are discussed.

Hakon Hjelmqvist (1940, Studien über die A b 
hängigkeit der Baumgrenzen von den Tempera
turverhältnissen unter besonderer Berücksich
tigung der Buche und ihrer Klimarassen.  ‘Do
cen t’ at Lund for many years, Honorary Pro
fessor in 1977. See below p. 472.

Tycho Norlindh (1943, Studies in the Calendu- 
leae. 1. Monograph o f  the genera Dimorpho- 
theca, Castalis, Osteospermum, Gibbaria and  
Chrysanthemoides).  Curator of the Botanical 
Museum at Lund 1950-1965, Professor and Head 
of the Botany Department of the Natural History 
Museum, Stockholm, 1965-1972. He has 
published a number of works on the floras of 
South Africa and Rhodesia and also the first part 
of Flora o f  the Mongolian S tep p e .

Stig Waldheim (1947, Kleinmoosgesell-  
schaften und Bodenverhältnisse in S chonen ), 
‘Laborato r’ of Plant Biology at Lund 1948-1962. 
He was a graduate of the University of Lund but 
was greatly influenced by the school o f  Plant 
Sociology led by G. E. Du Rietz at Uppsala. He 
published papers on the taxonomy and ecology 
of Mosses, and on the vegetation of calcareous 
fens.

Ove Almborn (1948, Distribution and ecology  
o f  some South Scandinavian lichens). Curator of 
the Botanical Museum at Lund 1966-1980. Like

Fig. 14. H. Nilsson. Oil painting by M. E m ond  1948. 
Botanical Museum.

Waldheim he was influenced by the Du Rietz 
school. He has later specialized in the lichen 
flora of southern Africa.

Heribert Nilsson retired in 1948 and was 
succeeded by Henning Weimarck in 1950. Dur
ing the fifteen years he held the post o f  ‘docen t’ 
at Lund he published a great number of papers 
mainly on the flora and phytogeography of 
southern Africa. Together with Tycho Norlindh 
and others he published many results from the 
Rhodesia expedition. Several students became 
interested in African botany and made further 
journeys often in cooperation with botanical in
stitutes in southern Africa.

Weimarck was also interested in the flora of 
Scandinavia. From the 40’s can be mentioned 
papers on Quercus, Prunus  and A ethusa .  He 
used experimental and cytological m ethods, in
cluding crossings. During the 50’s and 60’s a 
large number o f  students took up research of this 
kind. The facilities at the Agardhianum were im
proved and a Division of Cytotaxonomy came 
into being.

For many years Weimarck devoted the major
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Fig. 15. H. W eim arck. Oil painting by G. N ords tröm  
1969. Botanical M useum.

part of his time to the flora of the province of 
Skåne. In 1938 he began an extensive survey of 
the vascular plants of Skåne, special interest be
ing paid to the many districts from where little 
was known o f the flora. He engaged many stu
dents and am ateur botanists in this project. All 
data gathered from field-studies, herbaria and 
literature were examined critically and collected 
in a comprehensive card index. Skånes Flora 
was published in 1963. It is a major work (more 
than 700 pages) containing fairly detailed de
scriptions of some 1,800 species known (as wild 
or introduced) from Skåne. A large number of 
species not reported from Skåne but occurring in 
the adjacent provinces and in Denmark are also 
listed. Information on ecology and distribution is 
brief. Weimarck worked for many years (espe
cially after his retirement in 1969 till his death) on 
a supplement which was to contain dot maps 
showing the distribution of most species in 
Skåne. This work is to be published in the near 
future.

Some theses published during W eim arck’s 
time as Professor are mentioned here.

Hans Runem ark (1956, Studies in Rhizocar-
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pon).  Professor of Systematic Botany at Lund 
from 1970. See below.

Nils Maimer (1962, Studies on mire vegetation  
in the archaean area o f  southwestern Götaland, 
South Sweden.)  ‘L aborator’, later Professor, in 
the Division of Plant Biology, Lund, from 1963. 
See below p. 468.

Rolf Dahlgren (1963, Studies in Aspalathus  
and some related genera in South Africa).  Dur
ing his eight years as ‘docent’ at Lund he 
published a large number of works mainly on 
South African vascular plants, including exten
sive monographs of the large genus Aspalathus  
(Leguminosae) and the endemic family Penaea- 
ceae. Since 1972 he has been Professor at the 
Botanical Museum, University of Copenhagen.

Bertil Nordenstam (1968, The genus Euryops, 
Compositae).  He is the author of several major 
works on South African vascular plants, mainly 
Compositae and Liliaceae. In 1970 he was 
appointed Curator at the Botany Departm ent of 
the Natural History Museum, Stockholm, and in 
1980 he became Professor and Head of the re 
cently established Department of Vascular 
Plants there.

Börje Lövkvist should also be mentioned 
among W eim arck’s collaborators, especially as 
he was responsible for most of the chromosome 
numbers recorded in Skånes Flora. He was a 
student of Lund but later moved to Uppsala 
where he published his thesis, The Cardamine  
pratensis complex. Outlines to its cytogenetics  
and taxonomy,  in 1956. From 1957 to 1963 he 
held the post of ‘docent’ at Lund. In 1963 he was 
appointed ‘L abora tor’, later Professor, at the 
College of Agriculture, Alnarp Division, spe
cializing in the cultivation of ornamental plants.

In 1970 Hans Runemark was appointed Pro
fessor of Systematic Botany at Lund. He was 
originally a lichenologist, but after having com 
pleted his thesis in 1956 he initiated an extensive 
project, viz. an investigation of the flora of the 
Aegean islands in Greece. Together with a large 
number of students he is working on a detailed 
survey of the flora of this archipelago.

Some of his other students have begun re 
search on various Scandinavian taxa, as a rule 
using cytotaxonomic methods. Among the many 
theses published during the 1970’s only one will 
be mentioned:

Arne Strid (1970, Biosystematics o f  the 
Nigella arvensis complex. With special reference
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to the problem o f  non-adaptive radiation). This 
work is part o f  the series Studies in the Aegean  

flora.  Together with Rolf Dahlgren he made trips 
to South Africa during 1965 and 1966. He has 
published several papers on South African topics 
including monographs of the genera Adenandra  
(Rutaceae) and Bobartia  (Iridaceae). In 1972 he 
was appointed Professor of Systematic Botany at 
the University o f  Copenhagen. A recent result of 
his studies on the flora of Greece is Wild flowers  
o f  Mount Olympus  (1980).

In the 1970’s a Branch of Botanical Cytotaxo- 
nomy (BCT) was organised at the Wallenberg 
Laboratory which was erected adjacent to the 
Department of Plant Physiology in the northern 
part of Lund. Some of the research workers 
previously housed in the Agardhianum could 
move in there. Provisional experimental green
houses in the Tuna area in the eastern part of the 
town were also taken over.

In the 1960’s a Division of Marine Botany was 
established in the Department of Systematic 
Botany. From the beginning it has been led by 
Torgny von Wachenfeldt. At first it was housed 
in a room in the Agardhianum, later it moved to a 
laboratory near the Tuna greenhouses and at the 
end of the 1970’s, when its activities had in
creased considerably, it was given new premises 
in the ‘K em icentrum ’ (Department of Chemis
try). The research programme includes taxo
nomic and ecological studies on the marine veg
etation of the Sound and the Baltic, mainly 
Macroalgae and Phytoplankton. Much attention 
is being paid to factors controlling production 
and to the effects o f  pollution.

P la n t E co lo g y

A Division of Plant Biology was established to
wards the end of the 1940’s by Stig Waldheim. In 
1948 he was appointed ‘Laborator’, a new post 
which he kept till 1962. Nils Maimer succeeded 
him in 1963, from 1969 with the title of Professor. 
For nearly twenty years the plant biologists had 
only access to two small rooms in the basement 
of the Museum, but in the middle of the 1960’s 
they took over the Botanical Laboratory from 
the plant physiologists. See above p. 461.

In 1979 the former Division of Plant Biology 
was separated from the Department of System at
ic Botany and became the Department o f Ecolog

ical Botany. The past decade has seen much 
activity in this field, and the Department is now 
overcrowded. Among the diversity of projects 
can be mentioned analyses of ecosystem s, 
effects of pollution, vegetation of wetlands and 
vegetation of woodlands, especially beech, oak 
and conifer forests. Close collaboration has been 
established with the National Swedish Environ
ment Protection Board and with the local nature 
conservancy units which are attached to the 
county administration.

The following are two of the numerous theses 
published in Plant Ecology during the 1970’s.

Mats Sonesson (1970, Studies on mire vegeta
tion in the Tornetrdsk area, northern Sweden).  
Since 1974 he has been Professor and Head of 
the Nature Research Station at Abisko under the 
Swedish Academy of Sciences. He is the leader 
of several ecological projects in northern L ap
land.

Folke Andersson (1970, Ecological studies in 
a Scanian woodland and meadow area, southern  
Sweden). Since 1979 he has been Professor of 
Terrestrial Ecology at the Department of 
Ecology and Environment Protection, Uni
versity of Agriculture, Uppsala (Chair sponsored 
by the Natural Science Research Council).

G en etics

As stated above (p. 460) Herman Nilsson-Ehle 
was granted a Personal Chair in Genetics in 1917. 
The new Department had no premises of its own 
but occupied a single room in the Botanical L ab
oratory. The problem was partially solved when 
the geneticists were given a laboratory and a few 
acres of land for experimental purposes at the 
College of Agriculture at Alnarp outside Lund. 
In 1925 when Nilsson-Ehle also became Director 
of the Plant Breeding Institute at Svalöv (west
ern Skåne) the Department of Genetics moved to 
better facilities there.

Nilsson-Ehle’s research yielded many results 
of great practical importance, for instance his 
study of mutations in oats, wheat and barley. 
The many new cultivars that came from Svalöv 
contributed largely to the reasonably adequate 
agricultural output during the Second World War 
compared with the meagre harvests during the 
First World War.

He also paid much attention to the improve
ment of forest trees and fruit trees. He discov-
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ered a triploid (2n = 57) 'giant a spen ’ (Populus  
tremula var. gigas) in Skåne, the leaves of which 
were notably larger than those of the normal 
type. This find initiated the establishment of a 
Forest Tree Breeding Institute at Ekebo near

i Svalöv led by Professor Nils Sylvén. Later on a 
Fruit Tree Breeding Institute was established at 
Balsgård in northeastern Skåne with Dr Ingvar 
Granhall as its first Director. Valuable results 
were yielded by studying tetraploids (for in
stance of apples) or by crossing related species 
such as apples and pears.

Nilsson-Ehle was certainly one of the most 
renowned representatives of Swedish natural 
science during the first half of this century, also 
internationally. He was an enthusiastic teacher, 
full of constructive ideas. His period as Pro-I
fessor coincided with one of diverse develop
ment in Genetics, and his inspiring personality 
attracted many students.

The following are some representative theses 
published during his time:

Göte Turesson (1922, The genotypical re
sponse o f  the plant species to the habitat). 'D o
cen t’ at the Department of Botany at Lund
1921-1935. Professor of Systematic Botany and

I *Genetics at the College of Agriculture at Uppsala 
1935-1958. He is internationally known as the 
founder of Gene Ecology, and for introducing 
the concepts of ecotype and ecospecies which he 
applied to the study of differentiation in various 
genera and species, especially seashore plants 
such as Armeria  and Atriplex, and inland and 
coast forms of Hieracium um bella tum .

Olof Tedin (1925, Vererbung, Variation und  
Systematik in der Gattung Camelina).  Research 
in plant breeding in Stockholm, at Weibullsholm 
and from 1931 at Svalöv as Division Leader, 
specializing in potatoes. Honorary Professor 
1958.

Gunnar Nilsson-Leissner (1925, Beiträge zur 
Genetik von Triticum spelta und Triticum vul
gare). Research in plant breeding at Svalöv 
1923-1944. Professor and Head of the Central 
Seed Control Institute, Stockholm, 1944-1961.

Johan Rasmuson (1927, Genetically changed  
linkage values in Pisum).  Research in plant 
breeding at Alnarp and Svalöv. Head of the Insti
tute for the breeding of sugar-beets at Hilleshög, 
western Skåne, 1935-1960. Honorary Professor 
1948.

Arne Müntzing (1930, Outlines to a genetic
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Fig. 16. H. Nilsson-Ehle. Oil painting by A. Waldur 
1937. Department of  Genetics.

monograph o f  the genus Galeopsis. With special 
reference to the nature and inheritance o f  partial 
sterility). Research in plant breeding at Hilleshög 
and Svalöv 1929-1938. Professor of Genetics at 
Lund 1938-1968. See below p. 470.

Fredrik Nilsson (1933, Studies in fertility and  
inbreeding in some herbage grasses). Plant 
breeding research at Weibullsholm, Undrom, 
Svalöv and Äkarp 1925-1946, Professor of Fruit 
and Berry Breeding at the College o f  Agricul
ture, Alnarp unit, 1946-1969.

Albert Levan (1935, Zytologische Studien an 
Allium schoenoprasum).  Research in plant 
breeding at Hilleshög 1933-1938, at Svalöv 
1938-1947. 'L ab o ra to r’ (Cytology) at Lund 1947, 
Professor 1969-1971.

o

Ake Gustafsson (1935, Studies on the m ech
anism o f  parthenogenesis).  'D ocen t’ 1935-1947 
at Lund, Professor at the Institute of Forest Re
search, Stockholm, 1947-1968, Professor of Ge
netics at Lund 1968-1974. See below p. 470.

In 1938 Herman Nilsson-Ehle was succeeded
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by Arne Miintzing as Professor of Genetics. Two 
years earlier the Riksdag had granted funds to 
make the Chair a permanent one. As Director at 
Svalöv he was succeeded by Åke Åkerman.

Müntzing’s thesis (1930) was a milestone in the 
history of Genetics. When crossing Galeopsis 
pubescens  and G. speciosci he obtained one 
almost sterile triploid F2 plant which was 
morphologically identical with G. tetrahit. By 
back-crossing this plant with G. pubescens  he 
obtained a fertile tetraploid plant which could 
not be distinguished from a genuine G. tetrahit. 
These crossings resulted in the first synthesis of 
a previously known species and convincingly 
demonstrated the importance of chromosomes 
(especially with reference to polyploidy) in the 
formation o f new taxa.

Müntzing’s research covers a wide field of 
Genetics and Cytogenetics including apomixis in 
Potentilla and Poa, accessory chromosomes in 
various genera and experimental breeding of 
cultivated plants such as rye-wheat (Triticale) 
and tetraploid rye.

From 1938 the Department of Genetics was 
housed in provisional premises in the former 
Department of Chemistry. Eventually (in 1951) 
the geneticists were able to move to a new build
ing in the northeastern  part of Lund, but this 
proved to be too small from the beginning owing 
to the rapid development of Genetics especially 
after 1945. Several annexes have been added 
during the last two decades and some branches 
of the Department have moved to the Wallen
berg Laboratories near by.

Müntzing’s thirty years as Professor saw a 
notable expansion of the Department in all re
spects. It is internationally known for its re
search. The following is a selection of the many 
theses published in botanical Genetics during 
this period.

Erik Åkerberg (1941, Cytogenetic studies in 
Poa pratensis and its hybrid with Poa alpina). 
Research in plant breeding among other places at 
Weibullsholm and Ultuna, Professor and Head 
of the State Institute of Research in Agriculture 
at Ultuna 1954-1956, Head of the Plant Breeding 
Institute at Svalöv 1956-1971.

Ingvar Granhall (1943, Genetical and physio
logical studies in interspecific wheat crosses). 
Research in plant breeding at Svalöv 1939-1948 
as Division Leader, Head of the Fruit Tree 
Breeding Institute at Balsgård 1948-1954, Pro

fessor and Head of the State Institute of Plant 
Pathology 1955-1971.

Åskell Löve (1943, Cytogenetic studies on 
R um ex  subgenus Acetosella).  Professor of 
Botany at Winnipeg, Manitoba, and at Montreal, 
Canada, later (1963-1974) at Boulder, Colorado, 
USA.

Robert Lamm (1944, Cytogenetic studies in 
Solatium, sect. Tuberarium).  Research in plant 
breeding at Svalöv and Alnarp, Professor at the 
College of Agriculture, Alnarp unit, 1963-1971.

Axel Nygren (1946, The genesis o f  some  
Scandinavian species o f  Calamagrostis). 
‘Laborator’ (Systematics and Genetics) at the 
College of Agriculture at Ultuna 1949-1962, Pro
fessor of Genetics there  1962-1978.

Kåre Lröier (1946, Genetical studies on the 
chlorophyll apparatus in oats and wheat).  Plant 
breeding research at Svalöv 1945-1959 as Divi
sion Leader, mainly fo r textile plants, Professor 
and Secretary of the Swedish Academy of Agri
culture 1960-1978.

Gunnar Östergren (1951, The m echanism  o f  
co-orientation in bivalents and multivalents). 
‘D ocent’ at Lund 1951-1963, Professor of G ene
tics at the College o f  Agriculture (now Swedish 
University of Agricultural Sciences) at Ultuna 
from 1963.

Arne Hagberg (1953, Studies on heterosis). 
Plant breeding research at Hilleshög and Svalöv 
(from 1953 as Division Leader), H ead of the 
Plant Breeding Institute at Svalöv (the Swedish 
Seed Association) 1972-1979. H onorary Pro
fessor 1965. Professor and Head of the Depart
ment of Genetics and Plant Breeding at the 
Swedish University of Agricultural Sciences 
(Svalöv unit) from 1979.

Antonio Lima-de-Faria (1956, Fine structure 
o f  the kinetochore and  o f  the arms and its bear
ing on chromosome organisation). ‘Lie. biol.’ in 
Lisbon 1945, matriculated at Lund 1947, ‘do
cen t’ 1956-1969. Professor and Head of the Insti
tute of Molecular Cytogenetics at Lund from 
1969 (Personal Chair sponsored by the Swedish 
Natural Science Research Council).

Nils Nybom (1956, Studies on radiation-in
duced mutations in barley). Plant breeding re
search at Svalöv. H ead of the Fruit and Berry 
breeding Institute at Balsgård 1960-1970. H on
orary Professor 1965.

Arne Lundqvist (1958, Studies on self-incom
patibility in rye, Secale cereale L.).  ‘Docent’ at
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Lund 1958-1963, ‘Lec tor’ there 1963-1968, Pro
fessor of Genetics at the College of Agriculture 
in Copenhagen 1968-1974, Professor of Genetics 
at the University of Lund from 1974. See below.

In 1968 MOntzing was succeeded by Åke 
Gustafsson. In the 1940’s he published major 
works on The genesis o f  the European black
berry flora  and on Apomixis in higher plants,  the 
latter being a comprehensive survey of all known 
information on cytology, embryology, propaga
tion, distribution and species formation in 
apomictic genera. He later returned to these sub
jects which he first dealt with in his thesis in 
1935. His extensive production also includes 
studies on mutations induced by X-rays and 
other external agencies, a field of research that 
involves many aspects of importance for practi
cal plant breeding.

In 1974 Arne Lundqvist was appointed Äke 
Gustafsson’s successor. He and his students 
have continued the research initiated by Miint- 
zing and Gustafsson and increased its already 
great diversity. Lundqvist’s own investigations 
include self-incompatibility in Poaceae, chiefly 
rye, and in several other plant families.

P a la e o b o ta n y , Q u a te r n a r y  B o ta n y  a n d  P a la e o -  
e th n o b o ta n y

Palaeobotany has never been greatly to the 
forefront at Lund, which is a. remarkable fact as 
there are probably more plant fossils in the de
posits of Skåne than in any other province in 
Sweden. The first finds of fossil plants were re
corded in 1819 and 1820 by Sven Nilsson, later 
Professor of Zoology at Lund and also well 
known as a geologist and archaeologist. In the 
sandstone at Höör (central Skåne) he found im
pressions of large leaves (resembling Musa, 
according to C. A. Agardh). Nilsson stated that 
“ it is a remarkable truth that this ancient forest 
has grown in a climate similar to that now pre
vailing in the tropics .” (Translated from the 
Swedish.) Later he described a number of plant 
fossils from the Rhaetic-Liassic coal deposits in 
Skåne. A well-known genus of Mesozoic Cyca- 
dophyta, predominant in this formation and first 
found by Nilsson, has been named Nilssonia  by 
the French palaeontologist Adolphe Brogniart.

Half a century later (1871) Alfred Nathorst, a 
young student at Lund, published finds of leaves
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of subfossil arctic plants, e.g., Betula n a n a , 
Dryas oc tope tala and Salix reticulata, in glacial 
layers of fresh-water clay in southern Skåne. The 
previous conceptions of a ‘Great Ice A ge’ had 
been vague, but N athors t’s finds definitely con
firmed that the melting of the ice was succeeded 
by an arctic climate and an arctic vegetation in 
much of northern Europe. His thesis Om några 

förm odade växtfossilier  (On some presumed 
plant fossils), Lund 1874, proved that some 
so-called fossil algae are in reality impressions of 
various plants or animals. For a num ber of years 
he was ‘docen t’ at Lund (Geology) and also 
worked as a geologist in Stockholm. In 1884 he 
became Flead of a new Department o f  Palaeo
botany (including Recent Archaegoniates) with 
the title of Professor at the Natural History 
Museum in Stockholm, a post which he held till 
1917. He was also participant or leader of several 
expeditions to Spitsbergen and Greenland. The 
Department soon became known as a centre of 
palaeobotanical research. Nathorst and his 
successors published many works, especially on 
Arctic fossil plants, but also on the fossil flora of 
Skåne, which has since become fairly well 
known.

In the 1930’s a Division o f Historical Geology 
and Palaeontology was organized within the De
partment of Geology at Lund. L a te r  Gustaf 
Troedsson became the first Professor and Head 
of this Division (1950-1954). He and his suc
cessor from 1956 to 1980, Gerhard Regnéll, and 
their students have mainly devoted themselves 
to Palaeozoology, but researches on plant fossils 
from Skåne have also been carried out. A major 
work by Troedsson, On the H öganäs series o f  
Sweden, (1951) also records the significance of 
plant fossils (mainly Pteridophytes and Cycado- 
phytes) in the coal layers (Rhaeto-Liassic) in 
northwestern Skåne.

In 1949 a new Division of Q uaternary  Geology 
was established within the Department of 
Geology with Tage Nilsson as its first Head, 
from 1969 as Professor. He defended his thesis, 
Die pollenanalytische Zonengliederung der 
spät-und post-glazialen Bildungen Schonens,  at 
Lund in 1935. This work was largely influenced 
by the founder of pollen analysis, L ennart von 
Post, Professor in Stockholm, who worked out 
refined methods for determining a chronology of 
the latest postglacial. During the past three de-
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cades this Division has done much research 
along these lines with special reference to the 
relation between climate and vegetation history.

In 1971 Tage Nilsson was succeeded by one of 
his students, Björn Berglund. His thesis, Late- 
quaternary vegetation in eastern Blekinge, 
southeastern Sweden,  was published in 1966. 
The Division moved from the Department of 
Geology to new premises in the northeastern 
part of Lund in 1973, and there is now in addition 
a Laboratory o f  Quaternary Biology and a Lab
oratory for Age Dating of subfossil material by 
the radiocarbon method.

In this connection should also be mentioned re
search in Paiaeoethnobotany. During the last 
three decades Hakon Hjelmqvist (see above p. 
466) has devoted much time to the study of the 
ancient history of cultivated plants, especially 
the cereals. He has worked out methods of 
analysing carbonized seeds and fruits and of in
terpreting impressions of seeds in ceramics from 
ancient settlements. He has established coop
eration with archaeologists in Sweden and Den
mark and published a number of papers on their 
finds, e .g . , on the neolithic period of Sweden and 
on the Iron Age of Cyprus.

P h y to c h e m is tr y

Phytochemistry has been established during the 
last three decades within the Department of 
Chemistry.

A Division of Biochemistry was organized in 
the 1950’s with Gösta Ehrensvärd as its first 
Professor (from 1956 to 1975). He had received 
his doc tor’s degree at Stockholm, and he had 
held several posts as ‘Docent’ or Professor 
there. His own research covered a great many 
subjects within this expanding field, for instance 
studies on the metabolism or various organisms 
such as Bacteria and Fungi, including Neuro-  
spora, Penicillium  and Torulopsis.

Among the many theses published from this 
Division only a few with relevance to Botany will 
be mentioned:

Sten Gatenbeck (1960, Studies on the biosyn
thesis o f  ant hr aquinones in lower fungi).  ‘Do
cen t’ at Lund, Professor of Biochemistry at the 
College of Technology, Stockholm, from 1969.

Klaus Mosbach (1965, Studies on the biosyn
thesis o f  aromatic compounds in fu n g i  and li

chens). ‘Docent’ at Lund, Professor of Bio
chemistry there from 1977.

In the 1960’s a College of Technology was 
organized at Lund. It now constitutes the Tech
nical Faculty of the University. In 1966 Börje 
Wickberg was appointed the first Professor of a 
new Division of Organic Chemistry within this 
Faculty. He was a graduate of Stockholm, a stu
dent of the renowned specialist in the chemistry 
of plant products, Holger Erdtman, and in 1959 
he defended his thesis, Studies in algal chemis
try. Wickberg and his students have investigated 
the chemistry of a great many plant substances, 
chiefly in the Fungi, much attention being paid to 
toxic compounds.

The rapid progress made in Phytochemistry, 
for instance in the study of the structures of the 
compounds or of metabolism, has been of value 
in several fields of Botany, in the first hand in 
Physiology, Ecology and Genetics (in particular 
cell biology), and, on an increasing scale, in 
Systematics. Chemical investigation has some
times provided important criteria for the delimi
tation of species and other taxonomic units 
especially within the Fungi and Lichens but also 
in vascular plants.

T h e  B o ta n ic a l G a r d e n

As mentioned earlier (p. 456) the present Bo
tanical Garden was founded by J. G. Agardh in 
the 1860’s . Until the past decade it has remained 
part of the Department with the Professor of 
Systematic Botany as Director. In 1972 the 
Garden was separated from the Department and 
organized as a special division directly under the 
University with Lennart Engstrand as Director. 
The close cooperation with the research and 
teaching activities of the Department has been 
retained, but the change has given rise to a more 
open attitude towards the general public. Guided 
tours of the Garden and the greenhouses are 
arranged, in particular for schoolclasses, and the 
number of visitors has increased considerably. 
The Garden has always been estimated by the 
public but during the last few years its value as a 
cultural centre has become more widely appre
ciated.

C o n c lu d in g  r e m a r k s

If we search for a common denominator to 
characterize teaching and research in Botany at
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the University of Lund during the past three 
hundred years, we can point to the U niversity’s 
almost chronic lack of funds. There has been no 
parallel to the rich estates bequeathed to the 
University of Uppsala in the seventeenth 
century by King Gustavus Adolphus. The 
‘golden age’ in the 1950’s and 60’s, when the 
Swedish Natural Science Research Council and 
the Wallenberg Foundation gave generous 
support to the natural sciences, has been 
followed by a period with a harsher financial 
climate. Nevertheless we, the present generation 
of botanists at Lund, can be proud of our pre
decessors. Many of them attained results o f  the 
utmost importance and are of international re
pute though they have often worked under 
adverse conditions.
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The Dianthus fru ticosus  com plex consisting o f  obligate, fruticose chasm ophytes  endem ic to 
S Greece is revised. The com plex was previously  divided into three species, D. fru t icosus  
L ., D. creticus Tausch  ( =  D. arboreus  auct. non L.) and D. rhodius Rech. fil. It is now 
referred to a  single species D. fru t ico su s  L . ,  subdivided into 8 allopatric subspecies: ssp. 

fru ticosus,  ssp. am orginus  Run. ssp. nov .,  ssp. rhodius  (Rech. fil.) Run. stat. et 
comb, nov., ssp. karavius  Run. ssp. nov . ,  ssp. occidentalis  Run. ssp. nov .,  ssp. creticus  
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ssp. nov. The chrom osom e num ber 2 n =  30 is reported  from two samples represen ting  ssp. 
amorginus  and ssp. creticus  respectively. T he  ecology and distribution pa tte rn  as well as 
phytogeographical boundaries  in the E as t  A egean are briefly discussed.

H ans Runem ark, D epartm en t  o f  Plant Taxonom y, University o f  Lund , Ö Vallgatan 20, 
S-223 61 Lund, Sw eden .

Dianthus fru ticosus  s. lat. belongs to the Aegean 
chasmophytic relic element. Like most members 
of this element it is a long-lived, ±  evergreen 
shrub. Taxonomically the complex seems rather 
isolated. The closest relative may be£>. rupicola 
Biv. from S Italy, Algeria and the Balearic Is
lands. No close affinity exists with fruticose, 
chasmophytic Dianthus  species in the Aegean 
such as D. juniperinus  S. & S., D. aciphyllus 
Ser., D. pulviniformis  W. Gr. (all endemic to 
Crete) and D. elegans  Urv. (the East Aegean, W 
and S Turkey).

Three species have been described within the 
complex, viz. D. fruticosus  L. (1753), D. creticus 
Tausch (1830) = D. arboreus  auct. non L., and 
D. rhodius Rech. fil. (1943) but no infraspecific 
taxa. The three species, mainly distinguished on 
leaf characteristics, have been recognized with
out much com m ent in recent standard Floras. 
The single critical study so far was made by 
Davis (1953 pp. 106-111).

The extensive area of distribution of the com
plex in S Greece (Fig. 1) includes islands like 
Crete and Karpathos that have been isolated 
since the Messinian (i.e. for 5-6 millions of 
years). It indicates a high age for the complex as 
long distance migration is highly improbable (see

Runemark 1969, Greuter 1971). The distribution 
of two of the taxa recognized (ssp. occidentalis  
and ssp. am orginus) includes areas which have 
probably been widely separated by sea since the 
Messinian. At least part of the present dif
ferentiation pattern seems therefore to have been 
established before the connections in the Aegean 
were broken.

The complex has apparently rem ained re
markably stable over millions of years, as with 
many other Aegean chasmophytes (cf. G reuter 
1979). An important factor in this pronounced 
conservatism may be that chasm ophytes, es
pecially those confined to smooth rock walls, are 
‘trapped’ in an extreme and very stable habitat 
(Snogerup 1971) resulting in a very specialized 
gene pool that prevents adaptive radiation into 
new habitats.

In contrast to the general stability in the com 
plex a pronounced local differentiation is found. 
The majority o f  the populations know n can be 
recognized on combinations o f  minor m orpho
logical features. They may represent random 
segregates of a previously much richer gene pool 
as well as results of non-adaptive radiation by 
genetic drift.

The populations are usually fairly small, most
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Dia n th us

f r u t i c o s u s

ssp. o c c i d e n t a l i s

amorg in us

ssp. f r u t icosus

ssp. c r e t i c u s

ssp. c a r p a t h u s

ssp. o c c i d e n t a l i s
100 kl

ssp.  s i t i a c u s

Fig. 1. The distribution o f  Dianthus fru ticosus .  Dots indicate localities from which material has been investigated 
by the author, squares  show localities from which no material has been seen (cf. Material).

of them not exceeding 200 individuals, some
times much fewer. Information on population 
structure is limited, usually most (occasionally 
all) individuals on a cliff are virtually inaccess
ible. The rather extensive material from a few 
localities (e.g. Assos on Kefallinia, Katholiko 
and Gazi in Crete, Finiki on Karpathos, the town 
cliff on Serifos) points to a considerable variation 
within populations. This agrees with observa
tions on other relic chasmophytes in S Greece

such as Erysimum  sect. Cheiranthus  (Snogerup 
1967 a, b), Allium bourgeaui (Bothmer 1974) and 
the Stachys swainsonii  complex (D. Persson in 
prep.).

Within the complex it is possible to recognize 
a number of regional form series which may be of 
interest for the future study o f the history of the 
Aegean Flora. The paucity of clear-cut morpho
logical discontinuities (apparently a common fea
ture in Dianthus  taxonomy) as well as the pro-
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nounced local differentiation excludes the use of 
specific status for these form series. The com
plex has therefore been treated as a single 
species, subdivided into eight allopatric, 
reasonably distinct subspecies.

The relationships between the subspecies can 
scarcely be evaluated on the evidence available. 
Some admittedly tentative remarks based on 
overall similarity and variation range follow:

(1) In Crete and on adjacent small islands four 
subspecies occur. Two of these, ssp. creticus 
and ssp. sitiacus, are apparently closely related 
and represent a common evolutionary line. The 
two others, ssp. amorginus and ssp. occiden
talis, certainly have evolved along other lines.

(2) Ssp. sitiacus and ssp. carpathus  are simi
lar in habit, leaf texture and size. I am inclined to 
interpret this similarity mainly as a result of 
parallel (? adaptive) evolution.

(3) Ssp . fru ticosus  and ssp. occidentalis show 
certain similarities in variation pattern and may 
be derived from the same evolutionary line.

(4) From normal phytogeographical patterns 
in the Aegean ssp. rhodius could be expected to 
show affinities with South Aegean form series. 
However, no close affinity with ssp. carpathus, 
ssp. sitiacus or ssp. creticus can be traced. On 
the contrary some populations in this rather 
variable subspecies show marked similarities to

j ssp. am orginus.
(5) Ssp. karavius, represented by a single, 

spatially isolated population, is interpreted as an 
odd, local variant, now impossible to refer to any 
of the regional subspecies.

M a ter ia l

The investigation is based on:
(1) Collections from the following H erbaria: ATH, 

B, C, E , K, LD, U PA , W, WU and W. G re u te r ’s 
private herbarium  (Gr). I am most obliged to  the 
C urators and staffs of  these H erbaria  for placing their 
collections at my disposal. I wish especially to thank 
Professor D. Phitos, Patras, for kindly offering to col
lect flowering and fruiting material from Nisiros in the 
autumn o f  1980.

(2) My own collections and field observations and 
collections by o ther  botanists from Lund. Being myself 
a mediocre climber I am indebted to the efforts o f my 
com panions during field work in the Aegean. Som e of 
the riskiest climbs have been made in connection  with 
collecting Dianthus.  Most memorable are P rofessor 
N o rd en s tam ’s climb of the 500 m high, alm ost vertical 
S wall o f  K alamos on Anafi and Dr B en tzer’s climb of 
the c. 300 m high, vertical wall o f  loose, w eathered  
volcanic rock on eastern  Milos.

The material investigated (from more than 90 
localities) certainly represents the majority of existing 
populations. From 5 localities (indicated by squares on 
Fig. 1) no material has been studied:

Cyclades. los. Akr. Pirgari; plants inaccessible; 
observed by Runem ark and B entzer in 1967. Crete. 
Distr. o f  Kidonia, the island of Ag. Theodoro; plants 
inaccessible; observed by Rechinger in 1942; Distr. of 
Sitia, the island of Koufonisi, 1916(7) Gandoger, 
according to Rechinger (1943 p. 156). Kithira. 
Mylopotamo 1890 Major, according to Rechinger (1943 
p. 156); Aj. Pelajia, observed by G reuter in 1974.

In the locality lists the following abbreviations of 
collectors’ names have been used: Be (B. Bentzer), Bo 
(R. von Bothmer), D (P. H. Davis), E (L. Engstrand), 
G (M. Gustafsson), Gr (W. Greuter), Rech (K. H. 
Rechinger), R (H. Runemark), S (S. Snogerup), S tr (A. 
Strid).

E co lo g y

Dianthus fruticosus  is an obligate chasmophyte 
mainly occurring in the most exposed parts of 
the cliffs, predominantly in small cracks in 
smooth, vertical cliff walls (cf. the discussion on 
gradients in cliffs by Snogerup 1971 pp. 158, 
159). It occurs in cliffs of all expositions and is 
one of the relatively few chasmophytes also 
common on very sunny, S-exposed cliff walls.

D. fruticosus  is mainly confined to maritime 
cliffs (cf. Runemark 1969) close to or within a 
few kilometers from the sea at altitudes ranging 
from a few meters above sea level to 300 m. In 
only a few cases has it been found further inland 
and at higher altitudes (in the Asterousi Mts in S 
Crete, on Karpathos and Naxos). Most extreme 
in this respect is the locality on the extensive 
limestone cliff on the W side of the mountain 
Oros Zeus on central Naxos, 8 km from the sea, 
where it reaches an altitude of 900 m.

The vegetation period of D. fruticosus  extends 
over most of the year, though with a marked 
decrease in activity in mid-winter. Vigorous 
growth occurs all through the summer from June 
to August. Flowering normally starts in June and 
proceeds until September or October (cf. p. 
480). D. fruticosus  is exceptional among 
Aegean chasmophytes in its unusually long 
flowering period, but many other chasmophytes 
have their main vegetative development during 
the summer and flower late. As examples can be 
mentioned Staehelina fruticosa, and the Cam
panula heterophylla  and Lactuca acanthifolia 
complexes.

Phenologically these species are not at all
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adapted to the present climatic conditions in the 
Aegean where practically no rain falls from May 
to September. The vigorous growth throughout 
the summer as well as the late flowering before 
the autumn rains point to a continuous water 
supply even during the dry summer period.

Many Aegean cliffs constitute the edges of 
elevated land. Water percolating from the rock at 
higher altitudes reappears in places as permanent 
or temporary seepage on cliffs. However, 
maritime chasmophytes are in no way confined 
to this type of cliffs and moreover they generally 
avoid seepage sites. Many cliffs rich in chasm o
phytes are situated on narrow ridges that have no 
external water supply. One example is the only 
known locality for D. fruticosus  ssp. karavius  on 
the rocky islet of Petrokaravi (10 km W of Pat- 
mos) situated on the upper part of a c. 70 m high, 
very narrow sea cliff only c. 200 m long. Also 
large parts of the cliff wall that have broken off 
but which are still upright and even large 
boulders at the foot of a cliff may occasionally be 
inhabited by vigorous chasmophytes.

The very heavy summer dew is certainly an 
important factor for the survival of many peren
nial plants in maritime habitats in the Aegean. 
However, the dew can hardly on its own account 
for the water needed for vigorous growth and 
flowering. The obvious conclusion would be that 
D. fruticosus  as well as several other chasm o
phytes can utilize water stored in the rock over 
long periods.

P h y to g e o g r a p h y

Cliffs have always attracted botanists working in 
the Mediterranean because of the abundance of 
rare endemics. The cliff habitat has certainly 
been floristically better explored than any other 
biotope in the Aegean. The cliff flora in the 
Aegean has been extensively discussed by 
Rechinger (1951), Davis (1951), Runemark 
(1969), Greuter (1971) and Snogerup (1971). D e
tailed biosystematic studies of Aegean chasm o
phytes have been published by Snogerup (1967 a, 
b) and Bothmer (1974).

Dianthus fruticosus  is one of the most widely 
and evenly distributed Aegean chasm ophytes 
(cf. map of maritime cliffs in Runemark 1969 p.
112). It is only absent from a few islands rich in 
chasmophytes in the Central Aegean: Levitha 
and Kinaros (E of Amorgos), Sirina, Safora and

Karavi (between Astipalea and Karpathos) and 
Sifnos (W Cyclades).

The beauty of D. fruticosus  has a ttracted the 
attention of man, apparently already in antiquity. 
Paintings of flowers in the palaces o f  Knossos 
and Zakros in Crete have been interpreted as 
depicting D. fruticosus  (cf. Goulandris et al. 
1968 p. 6). It therefore does not seem improbable 
that D. fruticosus  was brought into cultivation 
and later has become naturalized in new sites, 
especially as several localities are situated in the 
vicinity of old castles and monasteries. How
ever, the variation pattern with mainly discrete, 
local populations as well as the regional 
differentiation do not support this hypothesis. It 
is certainly a mere coincidence that Aegean 
chasmophytes often occur in the vicinity o f  old 
castles and monasteries as such buildings were 
usually placed close to or on large maritime cliffs 
for strategic reasons.

The most distant and spatially isolated popu
lation of D. fruticosus  grows on walls and cliffs 
at the old castle of Assos on Kefallinia. The 
population is morphologically distinct but shows 
clear affinities with populations in Peloponnisos. 
Other outposts occur far from human dwellings, 
e.g. on Mani in Peloponnisos, on Idhra and on 
two extremely steep islets in the East Aegean 
(Petrokaravi and Trambeto).

D. fruticosus  has its centre of variation in the 
Cardaegean (cf. map in Greuter 1971 p. 50). It 
has an unusual extension westwards along the 
south and west coast of Peloponnisos to the 
island of Kefallinia and another along the east 
coast to Idhra. The only other Aegean chasmo- 
phyte with such a wide range is Brassica cretica 
(Snogerup unpubl.) though the Sym phytum  
(Procopiana) creticum  complex reaches Zakin- 
thos and Lactuca acanthifolia  Idhra.

It also extends considerably into the East 
Aegean, reaching the islet of Petrokaravi (10 km 
NW of Patmos) in the north. O ther Aegean 
chasmophytes with similar extensions are Ce- 
phalaria squamiflora  ssp. squamiflora  (reaching 
Ikaria), Lactuca acanthifolia  (reaching Petro
karavi), and Salsola carpatha  (reaching Telen- 
dos W of Kalimnos).

The phytogeography of the East Aegean 
seems to be very complicated. An Anatolian 
element can be discerned on the islands o f  Miti- 
lini, Chios and Samos and to a lesser extent also 
on Ikaria, Kos and Rodhos. O ther islands such
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as Psara (G reuter 1976), Nisiros (Papatsou 
1975), the islands between Kalimnos and Samos 
(investigated by Runemark and Bothmer in 
1974), Tilos, and Simi seem to lack an Anatolian 
element. They all are characterized by an im
poverished typical Aegean flora.

Several of these islands are surrounded by 
deep water (Psara, Nisiros, Tilos, and Simi) and 
may have been isolated for a long period of time. 
However, the islands between Kalimnos and 
Samos are all situated in rather shallow water 
(70-80 m deep) and have probably been part of 
the Turkish mainland during marine regressions 
(estimated to 100-200 m) in connection with 
Pleistocene glaciations. According to sea charts 
the topography of the bottom is unusually even 
in this area, suggesting the presence of an alluv
ial plain, probably an extension of the present 
plain at the mouth of the M enderes river on the 
Turkish mainland. During the regressions the 
islands may therefore have been isolated rocky 
outcrops in a more or less swampy plain, effec
tively preventing the migration o f  plants adapted 
to the dry and rocky habitats of the present 
islands.

Similarly the extensive area of serpentine on 
the eastern part of the Datqa peninsula has cer
tainly been an effective barrier to the migration 
of many plants. The central and western parts of 
the peninsula may phytogeographically rep
resent an Aegean island, as indicated by the oc
currence of the chasm ophytes E r y s im u m  rh o d iu s  
(on limestone cliffs) and L in u m  a r b o r e u m  (on 
limestone cliffs and serpentine slopes). The 
peninsula which botanically has been only 
superficially investigated, certainly warrants a 
more thorough survey.

The distribution of the Aegean chasmophyte 
D . f r u t ic o s u s  and the ecologically vicarious W 
and S Anatolian D . e le g a n s  (Fig. 2) illustrates in 
a suggestive way the phytogeographical com
plexity of the East Aegean.

The subspecies recognized within D . f r u t i 
c o s u s  are mainly centred on one of the major 
refugia for tertiary chasm ophytes in the Aegean 
(see the map in Runem ark 1971 p. 23). In only 
two cases does the distribution o f  subspecies 
include areas which have been widely separated 
by the sea for a long period o f time.

D . f r u t i c o s u s  ssp. a m o r g in u s  has thus its main 
centre of distribution in the central and south
eastern part o f the Central Aegean with isolated
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Fig. 2. The distribution o f  Dianthus fru ticosus  a n d / ) .  
elegans  in the E ast  Aegean. The broken line indicates 
the phytogeographical border between the G reek  and 
Anatolian flora according to Rechinger (1950).

populations on the Yanisades Islands off the 
coast of easternmost Crete. This distribution 
pattern is not unique among maritime chasmo
phytes. Thus O rig a n u m  (.A m a r a c u s ) to u rn efo r ti i ,  
A n th y l l i s  a e g a e a ,  and E r y n g iu m  a m o r g in u m  are 
all confined to the Central Aegean with the 
exception of a single locality in easternmost 
Crete. In the same way the distribution of D .  

f r u t i c o s u s  ssp. o c c id e n ta l i s  in western Crete as 
well as in Peloponnisos correspond e.g. to that of 
A s p e r u la  t a y g e t e a ,  a chasmophyte growing from 
sea level up to the subalpine zone.

M o rp h olog ica l notes

D . f r u t i c o s u s  is an intricately branched shrub, 
usually forming dense cushions from 20 to 100 
cm or more in diameter. It is certainly the 
woodiest member of the genus. The basal stems 
are often 5-10 cm in diameter, occasionally up to 
15-20 cm. A stem from Naxos, 6 cm in diameter 
had c. 75 annual rings. Apparently many indi

T D. f r u t i c o s u s



480  H ans R unem ark BOT. N O T ISE R  133 (1980)

victuals attain a great age contributing to genetic 
stability in the populations.

The leaves are densely crowded in vegetative 
shoots (internodes only a few mm long). The 
annual growth of a shoot begins in early spring 
(February to March) and generally continues 
until August or September. Usually the leaves of 
the previous year’s growth have withered by 
spring but often remain on the twig one more 
year. New lateral shoots develop from May to 
September, mainly on the current year’s growth.

Flowering stems with elongated internodes, 
about equalling the leaves, terminate vigorous 
shoots from 1 to 4 years old.

L e a v e s .  D .  f r u t i c o s u s  is very variable in the 
shape, texture and size of the leaves. Extremes 
are flat, coriaceous leaves up to 35-40x8  mm (in 
ssp. f r u t i c o s u s )  and terete ones, 8 -10x1 mm (in 
ssp. s i t ia c u s ) .

The leaves are always flat (coriaceous to 
fleshy) in ssp. f r u t ic o s u s ,  ssp. o c c id e n ta l i s  and 
ssp. k a r a v iu s .  They are semiterete to terete in 
ssp. s i t ia c u s .  In ssp. a m o r g in u s  and ssp. rh o d iu s  
they are normally flat and in ssp. c a r p a th u s  and 
ssp. c re t ic u s  normally semiterete to terete. Even 
in subspecies with varying leaf texture the indi
vidual populations are usually homogeneous.

There is not uncommonly a considerable vari
ation within an individual (even within the same 
shoot) in general leaf shape (linear to narrowly 
obovate, obovate to ovate, lanceolate to ob- 
ovate), and in the shape of the apex (acute to 
obtuse, apiculate to acute). This variation is 
partly correlated with the position of the leaf 
along the annual shoot. The lowermost leaves 
are generally shorter (often much shorter) than 
the leaves in the middle part o f the shoot but are 
of the same breadth. The uppermost leaves also 
usually differ in being shorter but are also con
siderably narrower. However, there is also a 
considerable plasticity in minor leaf character
istics, probably regulated by external factors 
during leaf development. No apparent difference 
has been observed between leaves of vegetative 
and flowering shoots.

In flat-leaved forms there is a variation from 
rather thin (coriaceous) to very fleshy leaves. As 
could be expected populations or individuals 
growing on the lower part of sea cliffs, exposed 
to salt spray, usually have fleshy leaves. Ssp. 

f r u t ic o s u s  from the SW Cyclades (Milos,

Poliegos. and Serifos) is an exception. In this area 
even populations growing on islets exposed to 
heavy s;alt spray have leaves with hardly any 
tendency  towards fleshiness (in similar habitats 
in the Folegandros area, ssp. f r u t i c o s u s  has 
m oderately fleshy leaves). M oreover popu
lations with fleshy leaves also occur far from the 
sea.

9

Davis (1953, voucher in K) cultivated offspring 
of ssp. c ta rp a th u s  (from Finiki) at Kew. The orig
inal material had fleshy to almost subterete 
leaves while the cultivated material had thin 
leaves. O n  the other hand offspring from a popu
lation of ssp. a m o r g in u s  from a sea cliff on Asti- 
palea cultivated in greenhouses in Lund for 
almost 2:0 years has maintained the very fleshy 
leaves off its parents.

A pparently  the background of fleshiness is 
complex in D . f r u t i c o s u s .  At least five variants 
can be recognized: (1) modificative fleshiness on 
sea cliffs, (2) genetically fixed fleshiness on sea 
cliffs, (3 ) lack of fleshiness on sea cliffs, (4) 
fleshiness on inland cliffs (modificative or 
genetically fixed ?), and (5) lack of fleshiness on 
inland cliffs.

F lo w e r s .  D . f r u t i c o s u s  has a very long flowering 
period beginning in June (occasionally even in 
late April or May) and often extending into 
October. New flowers develop continuously for 
several nnonths in the same inflorescence.

The flowers of D. f r u t i c o s u s  s. str. (=  ssp. 
f r u t i c o s u s )  have sometimes been recorded as 
scentless; by contrast to those of the rest of the 
co m p lex . The admittedly sparse information 
available; does not support such a difference. 
Scented ;and scentless flowers occur even within 
the sam e population, e.g. on locus classicus for 
D . fru ticco su s  on Serifos.

The petals have a long, exserted claw and a 
broadly obovate-obtriangular lamina with a 
slightly rounded , coarsely and sparsely dentate 
apex. N o  obvious differences in shape have been 
observed! within the complex. The size of the 
petals vairies between populations and even be
tween flowers in the same inflorescence. Some 
general t rends have been observed: s sp .  f r u t i c o 
su s  and asp. o c c id e n ta l i s  have the largest petals,
11-14 mm wide, the Kefallinia population seems 
to be the  largest-flowered population within the 
whole com plex, the smallest petals, only 7-8 mm 
wide occur in ssp. c a r p a th u s  and ssp. k a r a v iu s .
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The lamina is pale (yellowish) pink to 
purplish-red with a variously marked, more in
tensely coloured, barbulate basal spot on the 
upper surface. No obvious variation in colour 
has been observed within populations. The in
formation on variation between populations is 
limited as the exact colours cannot be seen in 
herbarium material. Also, notes on colour on 
labels have to be treated with caution. Most of 
the populations have pure pink to purplish-pink 
petals. Purplish-red petals have only been 
observed in ssp. f r u t ic o s u s  from the SW 
Cyclades (Serifos, Milos and Poliegos). Pale pink 
petals slightly tinged with yellow occur in ssp. 
o c c id e n ta l i s ,  ssp. f r u t i c o s u s  from N Cyclades 
and ssp. a m o r g in u s  from C Cyclades.

The calyx is cylindrical to slightly fusiform 
with erect teeth. No difference in shape has been 
observed within the complex. Strictly cylindrical 
and fusiform calyces often occur in the same 
inflorescence. The calyx is fully developed in 
length at anthesis but increases in breadth in 
fruit. There is a great variation in breadth in the 
same inflorescence. The calyces of the first 
flowers are often much broader than in later ones 
and the last flowers may have unusually narrow 
calyces. The length usually ranges from 18 to 22 
mm, only in ssp. o c c id e n ta l i s  and s s p .  f r u t i c o s u s  
it is slightly longer, 20-25 mm, and in part of the 
material of ssp. rh o d iu s  and ssp. c r e t ic u s  slightly 
shorter, 16-18 mm. Ssp. k a r a v iu s  falls outside 
the normal variation range with calyces only 
12-13 mm long.

The calyx teeth are 5-11 mm long, very 
narrowly triangular and normally acute to almost 
aristate. H ow ever, collections from Kithnos and 
Kea (ssp . f r u t i c o s u s )  and some collections from 
Akrotiri (ssp. c r e t i c u s ) have obtuse calyx teeth.

B r a c ts .  The num ber of bracts and their shape 
and breadth have been used as critical characters 
for the present subdivision of the D. f r u t i c o s u s  
complex.

Both the basal part of the calyx and the usually 
short pedicel are covered by tightly adpressed, 
imbricate, decussately arranged, straw-coloured 
to pale green, ra ther hard and tough bracts. The 
uppermost 2-3(-4) pairs of bracts are usually 
similar in shape and size while the lower (outer) 
ones, if present, gradually or more rarely 
abruptly decrease in size downwards and usually 
also in relative breadth. The lowermost ones are

often very small, narrowly triangular to almost 
subulate. A clear separation between involucral 
bracts (epicalyx scales) enclosing the base of the 
calyx as opposed to bracts situated along the 
pedicel is in most cases impossible.

The number of bracts varies from (2-)6 to 30,
i.e. ( l-)3  to 15 pairs. There is generally a re
markable difference in the number of bracts of 
the first flower in an inflorescence (sometimes 
also including the first flower in vigorous in
florescence branches) and later ones. The first 
flower has 6-12 bracts while later ones have a 
greater number. The number of bracts may in
crease successively (especially in ssp . f r u t i c o s u s  
and ssp. a m o rg in u s) .  However, it is often abrupt, 
the number of bracts in the second and third 
flower may be more than the double. Ssp. 
s i t ia c u s  is an exception as all flowers have ap
proximately the same number of bracts (20-30). 
As far as can be judged from the rather poor 
material available the populations o f ssp. rh o d iu s  
from Rodhos also have approximately the same 
number of bracts in all flowers, ranging from 10 
to 12(—14).

There is a considerable variation in the shape 
of the uppermost pairs of bracts in D. f r u t ic o s u s .  
As in leaf shape there may be some variation in 
detail between flowers and also between adjac
ent pairs of bracts in the same flower. Therefore 
a number of flowers in a collection must be 
studied.

Not uncommonly some bracts, especially the 
lower ones (in exceptional cases all) are foli- 
aceous, i.e. with a linear or terete, green lamina 
up to 5 mm long. The shape of these bracts may 
be abnormal and has been neglected in the de
scriptions of taxa.

S e e d s .  No obvious differences between the sub
species have been found.

C yto logy

Chromosomes from material cultivated in 
greenhouses in the Botanical Garden, Lund have 
been counted in sectioned root tips fixed in 
Navashin-Karpechenko and stained in crystal 
violet.

The chromosome number found was 2n = 30, 
agreeing with previous records for D . ‘a r b o r e u s ’ 
on material of unknown origin (cf. Fedorov 1969 
p. 204). No differences in pollen size, indicating
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polyploidy, have been observed between the 
subspecies.

Collections studied: ssp. creticus: Crete. Ag. 
Selinaris; from cuttings collected in 1980; ssp. 
am orginus: Astipalea. Between Baia di Zofiri 
and Punta Tripiti; from seeds collected in 1960.

T axonom y

The shape and size of the leaves in the text refer 
to normally developed leaves in the middle part 
of vegetative and flowering shoots. The shape 
and size of bracts refer to the two to three up
permost pairs of bracts of a flower.

striate, c. 2 mm long, flat (often slightly and 
irregularly bent), broadly elliptic in outline; 
em bryo straight, protruding; testa cells narrow, 
on the central part of the back sometimes 
isodiametric, strongly convex, a few somewhat 
spinulose. 2n = 30.

Habitat. Obligately chasmophytic, mainly con
fined to cracks in exposed, smooth, vertical 
cliffs. Mainly on hard limestone but also on 
young volcanic rock and hard, crystalline 
schists.

Distribution. Southern and central parts of the 
Aegean, S and W Peloponnisos, Kefallinia.

D ian th us fru ticosu s L. (1753)
D. creticus  T ausch  (1830) =  D. arboreus  auct. non L. 
(cf. G reuter 1965 p. 186).

D. rhodius  Rech. fil. (1942).

Typus. The illustration in Tournefort,  Voyage du L ev 
ant 1719 p. 183.

Fruticose, glabrous perennial, usually with nu
merous, densely leafy vegetative shoots, usually 
forming compact cushions, 20-100 cm in dia
meter. Flowering stems often numerous, 1-30 
cm long, carrying corymbose inflorescences with 
(3—)5—20(—30) densely crowded flowers. Leaves 
8 -40x1-8  mm, flat, sometimes slightly 
cymbiform, coriaceous to very fleshy, lance
olate, linear or obovate, or subterete to terete, 
cylindrical, narrowly obovoid or fusiform; apex 
rounded, obtuse, acute or apiculate. Petals pale 
(yellowish) pink, purplish-pink to purplish-red, 
limb 7-14 mm wide, obovate-obtriangular, bas- 
ally with a variously marked, more intensely 
coloured, barbulate region; apex slightly 
rounded, coarsely and sparsely dentate; claw 
exserted. Calyx 12-25 mm, tubular or narrowly 
fusiform; teeth 5-11 mm, acute, sometimes 
almost aristate, rarely obtuse, often with barbu
late margins. Bracts (2-)6-30 with narrow 
hyaline, sometimes barbulate margins. U p 
permost bracts broadly obovate, elliptical to 
almost round (exceptionally almost linear), 
attenuate or abruptly contracted at apex to re- 
tuse; apex mucronate to cuspidate, rarely 
foliaceous with a short green lamina. Lower 
bracts resembling the upper ones or continu
ously or abruptly decreasing in size, the low
ermost ones then often narrowly triangular to 
almost subulate. Seeds black to brownish-black,

K ey to  the su b sp ec ies

1. Bracts 20-30 in all flowers; leaves 10-20 mm 
long, tere te  to subtere te , distinctly apiculate . . .  
.......................................................................... ssp. sitiacus

-  Bracts 6—12(—14) in the first flower(s) of an in
florescence; leaves rarely apiculate ....................  2

2. Bracts (4-) 6-8 in the first flower(s), 2-3 times as 
long as broad, apex distinctly attenuate ; leaves 
flat to subtere te ,  obtuse to subacute ....................
................................................................... ssp. amorginus

-  Bracts (6-)8-12(-14) in the first flower(s), 1-2 
times as long as broad, apex truncate to 
rounded-triangular, rarely slightly attenuate . . .  3

3. L eaves  terete to subtere te  ......................................... 4
-  L eaves  flat ....................................................................  6
4. Leaves 10-20 mm long, obtuse to subacute;

flowering stems 1-5 cm ..................ssp. carpathus
-  L eaves (15—)25—35 mm long, usually acute; 

flowering stems (4—) 10—25 cm ................................ 5
5. Leaves 1-2 mm broad; pedicel less than 5 mm 

long .............................................................ssp. creticus
-  Leaves 2-3 mm broad; pedicel 10-15 mm long

......................................................................ssp. rhodius
6. Calyx 12-13 mm, lowermost pairs o f  bracts

broadly triangular; leaves obovate, obtuse . . . .  
......................................................................ssp. karavius

-  Calyx 16-25 m m , lowermost pairs o f  bracts not 
broadly t r i a n g u l a r ........................................................  7

7. Bracts 3—4(—4.5) mm broad; leaves 1—3(—4) 
mm broad ...................................................................... 8

-  Bracts (4—)5—6 mm broad; leaves 2-8 mm broad 
  10

8. L eav es  10-20 mm long, obovate , apex obtuse;
flowering stems up to 7 cm  ssp. carpathus

-  L eav es  25-35 mm long ..........................................  9
9. L eaves  1—2(—3) mm broad , fleshy; bracts only 

slightly longer than broad .................. ssp. creticus
-  L eaves 2.5-4 mm broad, lanceolate to linear-lan

ceolate, rarely slightly obovate, coriaceous to 
thick; bracts  c. 2 times as long as 
broad ...........................................................ssp. rhodius

10. Leaves 4-8 mm broad, obovate-spathulate ,  ob
ovate, oblong o r  elliptic, apex rounded  to ob 
tuse, occasionally  subacute  ssp. fru ticosus
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-  Leaves 2-4 mm broad, linear to linear-lanceo
late, apex usually acute  ................. ssp. occidentalis

i
Ssp. fru tico su s, Fig. 3 A

Flowering stems 8-20 cm. Leaves flat, 
(20-)25-35(-40)x4-8 mm, coriaceous to thick, 
sometimes moderately fleshy, narrowly obovate, 
rarely obovate-spathulate, oblong or elliptic; 
apex rounded (rarely mucronulate), obtuse or 
occasionally subacute. Flowers purplish-red to 
pale (yellowish) pink, petals 10-13 mm broad. 
Calyx (18—>20—25 mm, teeth 7-10 mm, acute or 
obtuse. Bracts (6—)8—12 of first flower(s) in an 
inflorescence, broadly obovate to broadly ellip
tic, (4-)5-6 mm broad, 1.2-2 times as long as 
broad; apex triangular, rounded-triangular, 
rounded, rarely abruptly contracted to almost 
truncate, shortly cuspidate or mucronate. Bracts 
in later flowers (14-) 16-26.

Habitat. The populations in the SW Cyclades 
grow on siliceous rock (young volcanic rock in 
Milos and Poliegos, crystalline schists in 
Serifos). All other populations are confined to 
limestone cliffs. Some populations occur on 
islets off the coast of Serifos, Poliegos and Fole- 
gandros. From a few metres above sea level up 
to 300 m.

Distribution. N, W, and S Cyclades: Andros, 
Siros, Kea, Kithnos, Serifos, Milos, Poliegos, 
Folegandros, Sikinos, Anafi.

Comments. Ssp. fruticosus  is normally fairly 
distinct, characterized by a combination of flat, 
broad, obovate leaves with a rounded to obtuse 
apex and broad upper bracts. Notes on variation:

(1) The populations in SW Cyclades (Serifos, 
Milos, Poliegos) all growing on siliceous rock 
have purplish-red flowers. Populations from 
other islands growing on limestone all seem to 
have ± pink flowers.

(2) Moderately fleshy leaves occur in the 
Folegandros-Sikinos area only.

(3) All populations on Kithnos and some on 
Kea have obtuse calyx teeth. E lsewhere in the 
complex this feature has only been observed in 
some collections of ssp. creticus (from Akrotiri 
in Crete).

(4) The collections from Sikinos and Kea have 
rather narrow leaves, (3.5-)4-5 mm wide, but 
with the typical shape of ssp .fruticosus  (obovate 
with rounded apex).

(5) One of the collections from Andros (S 
21119) agrees with material from Kea. The two 
other collections (Stamatiado 6615, S & Be 
32617) approach ssp. amorginus  in the few (6-8) ,  
relatively long bracts.

Collections. Andros.  2 km SW of Zanagiar, 50-100 m, 
1964 S 21119 (LD); 1.5 km ESE  of A kra  Apothikes, 
80-200 m, 1968 S & Bo 32617 (LD); SE o f  Paleopolis, 
above the road to S tavropeda, Kaki Melissa, 150-200 
m, 1969 S tam atiado 6615 (ATH). Kea.  0.5 km SSW of 
K astriani, c. 150 m, 1968 S & Bo 34347 (LD); 2.5 km E 
o f  Pisa, 1968 S & Bo 34208 (LD); Ormos Poles, E of old 
K arthea , 1968 S & Bo 34437 (LD); 1 km SW of the islet 
o f  Spanopoula, 150 m, 1968 S &  Bo 34280 (LD); N -N E  
o f  the m onastery of Kastriani, 50-150 m, 1968 S & Bo 
34324 (LD). Siros. Akra G ram maton, 1968 S & Bo 
33621 (LD); Trionaki, 1969 R, Str & G 40022 (LD). 
Kithnos.  2 km NE of Mirsini, 0-200 m, 1968 R & E 
37866 (LD); Iavalido Bay (Palea K astro), 0-250 m, 
1968 R & E 37862 (LD); Ormos Mirsini, 0-250 m, 1968 
R & E 37878 (LD); between Flambourion and Panagia 
Stratiotissa, 1969 R, Str & G 40543 (LD); cliffs facing 
N to N W , above sea, 1974 Young 321/H (K). Serifos. 
Cliffs around the small town of Serifos (not explicitly 
stated on all labels), 1700 Tournefort (P, not seen), 
S ibthorp (K), 1856 Orphanides 919 (K, LD , W, WU), 
1883 Heldreich (W), 1939 Davis 870 (E, K, W), 1961 
G athorne-H ardy  (E, W), 1966 Str 23353 (LD), 1967 R 
& Be 30116 (LD); 1-2 km S -SW  of Livadion, 1967 R &  
Be 27500 (LD); 2-2.5 km SW of Livadion, 1967 R & Be 
27512 (LD); the islet o f  Mikronisi, 1967 R & Be 27947, 
29998 (LD). Milos. S of  the island of Kounidhi, 1967 R 
& Be 29919 (LD); Akr. Romma, 200 m, 1967 R & Be 
29631 (LD). Poliegos.  The N shore, 1967 R & Be 29601 
(LD); small island along the N shore, 1967 R & Be 
29605 (LD); small island along the S shore , 1967 R & 
Be 29613 (LD). Folegandros.  1938 Davis 214 (E, K); 
200-300 m high sea cliffs on the SE part,  1960 R & N 
14688 (LD); Pelagi (the SE point), 50 m, 1960 R & N 
14669 (LD); Adelfia Petra, the W islet, 1960 R & N 
14596 (LD); 1 km N W  of Limin K arastostas i,  1964 S 
21175 (LD), 1967 R & Be 25544 (LD); the NE point, R 
& Be 25056 (LD); Paleokastro, 300 m, 1972 Young 
140/H (K). Kardiotissa. 1960 R & N  14550 (LD). Siki
nos. N ear the temple, 1939 D 899 (E, K); Agia Marina, 
450 m, 1972 Young 151/H (K); the N  coast,  3 km W  of 
K astro , 1967 R & Be 25000 (LD); the E prom ontory , 
1967 R & Be 24747 (LD). Anafi.  E of the m onastery of 
Kalamos, near the sea, 1958 R & S 8015 (LD); the 
Kalamos prom ontory , S side, 200 m, R & N  14862 
(LD).

Ssp. occid en ta lis  Run. ssp. nov., Fig. 3 B

Bracteae floris primi inflorescentiae 8—10(—12). 
Bracteae 5-6 mm lata, apex bractearum  superiorum 
rotundatus vel rotundato-triangularis, cuspidatus vel 
rarius mucronatis. Folia 25-35x2-4  mm, plana, linea- 
ria vel lineari-lanceolata, acuta vel subacuta , rarius 
ob tusa , crassa vel carnosa.

Typus. Peloponnisos. Distr. Lakonia. 2 km N of
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Fig. 3. Dianthus fru t ico su s .  — A: ssp. fru t ico su s  (narrow-leaved form from Andros, S 21119) 
occidentalis  (holotype). —  x 0.5.

Areopolis. Coastal rocks facing N, 30 m s m, 1966 A. 
Strid 23408 (LD, holotype).

Flowering stems 10 -3 0  cm. Leaves flat, 
2 5 - 3 5 x 2 - 4  mm, thick to fleshy, linear to 
linear-lanceolate, apex acute to subacute, or in 
some leaves obtuse. Flowers pink to pale 
(yellowish) pink, petals 11—14 mm broad. Calyx 
2 0 -2 5  mm, teeth 7 -1 1  mm, acute. Bracts 8 -1 2  in

the first flower(s) in an inflorescence, elliptical to 
almost round, (4 - ) 5 - 6  mm broad; apex rounded 
to rounded-triangular, cuspidate or rarely muc- 
ronate. Bracts in later flowers up to 20.

Habitat. Limestone cliffs up to 200 m above sea 
level.

Distribution. W esternmost Crete, Paximadhia
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islands off the coast of S C Crete, S and SW 
Peloponnisos, the islands of Kithira, Idhra, and 
Kefallinia.

C om m en ts . Ssp. occidentalis  is characterized by 
flat, linear to linear-lanceolate, mainly acute 
leaves, (4—>5—6 mm broad, elliptical to almost 
round bracts, and large flowers and calyces.

The materia] seen is fairly homogeneous. In 
most of the material the leaf apex is distinctly 
acute but in the collections from Kefallinia, 
Pylos and Paximadhia the leaf apex varies from 
acute to obtuse.

Collections. Crete. Distr. of Ag. Vasilis, Paximadhia, 
the W island (Paximadhia major), 1904 Dörfler 996 
(WU), 1964 S, S tr & Bo 20896 (LD); Distr. of Kissa- 
mos, SE of R occa (9 km ESE of Kastelli), 150 m, 1964 
S, Str & Bo 21027 (LD). Kithira. N of Paleochora , E of 
Potam os, 150-200 m, 1964 Gr 6625 (Gr). Idhra.  2 km E 
of Ormos M andraki, 0-200 m, 1974 R & Bo 47290 
(LD). Peloponnisos.  Lakonia, peninsula of  Mani: 
Akrotirion T aenaron  (Cap Matapan), above Porto  Ka- 
lion, 1958 Rech 20132 (K , LD, W), SW of Gerolimin,
0-50 m, 1964 R & S 20700 (LD), 2 km N of Areopolis, 
30 m, 1966 S tr  23408 (LD); Messenia: small island off 
Pylos, 1959 Dede (K), Pylos, small bay N o f  the island 
of Sfaktiria, 1979 Gr 17278 (Gr). Kefallinia.  Assos, 
1940 D 1128K (K), 1966 S 23684 (LD), 1971 Phitos 
11440, 11951 (UPA).

Ssp. am org in u s Run. ssp. nov., Fig. 4 A
Bracteae Boris primi inflorescentiae (4—)6—8. Bracteae 
3-3,5 mm lata, apex bractearum superiorum  valde 
a ttenuatus , cuspidatus. Folia 15-30X 1,5—3(—4) mm, 
plana, linearia, anguste elliptica vel anguste  obovata ,  
ob tusa  vel subacuta , p lerumque carnosa  vel fere subte- 
retia.

Typus. Amorgos. Panagia Chotzoviotissa, 200-400 m, 
1958 R unem ark & Snogerup 12334 (LD , holotype).

Flowering stems 2-15 cm. Leaves 15-30x 
1.5—3(—4) mm, flat, usually fleshy, or sometimes 
almost subterete, linear, narrowly elliptic or 
slightly obovate, apex obtuse to subacute, rarely

I rounded or acute. Flowers pink, purplish-pink or 
pale (yellowish) pink, petals 8-11 mm broad. 
Calyx 18-22 mm, calyx teeth 7-9 mm, acute. 
Bracts (4—)6—8 in the first flower(s) of an in
florescence, 3-3.5 mm broad, (2—)3 times as long 
as broad, apex distinctly attenuate, cuspidate. 
Bracts of later flowers 10-16, rarely up to 20.

Habitat. Limestone cliffs from 10 m above sea 
level to 900 m (on Naxos). Also found on very 
small islands close to Keros and Astipalea.
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Distribution. Central and southeastern parts of C 
Aegean, islands off the N coast of easternm ost 
Crete, Naxos, (?)Iraklia, Keros, Amorgos, De- 
nousa, Astipalea, Dragonara, Yanisada.

Comments.  Ssp. amorginus  is characterized by 
long, narrow upper bracts with a distinctly 
attenuate apex. There is a considerable variation 
in habit and leaf shape. No regional differen
tiation is evident but a number of easily rec
ognized local variants occur. Notes on variation:

(1) The material from the type locality (Amor
gos, Panagia Chotzoviotissa) has flowering 
stems 5-7 cm high, unusually small, narrow, and 
mainly almost subterete leaves, and small 
flowers. In habit it somewhat resembles popu
lations of ssp. carpathus.

(2) The odd collection from the peak (c. 500 m) 
of Kalamos on Anafi (S 21192) shows some simi
larity to the Panagia Chotzoviotissa population 
but is morphologically extreme (only 2 linear 
bracts in the first flower and terete leaves). 
Further investigation of the extensive sea cliff of 
Kalamos is needed as typical ssp. fru ticosus  
occurs on the lower parts of the cliff.

(3) Populations with very short flowering 
stems dominate on Astipalea but also occur on 
Naxos, Amorgos and Dragonara.

(4) The populations from the Yanisades off the 
N coast of easternmost Crete have flat, 2-4 mm 
broad leaves and bracts with an attenuate apex. 
They are extremely unlike all collections from 
the eastern mainland Crete (ssp. s itiacus) and 
must be referred to ssp. amorginus. One o f the 
collections from Dragonara (R & N 16568) is 
virtually indistinguishable from some popu
lations on Astipalea. The other collection from 
the same island (Gr 7832) is similar but some 
specimens have broader leaves (c. 4 mm) with a 
rounded apex. In this respect (but not in shape of 
bracts) it approaches ssp. fruticosus.  The third 
collection, from the island of Yanisada (R & S 
18634), has linear leaves mainly with acute to 
subacute apex.

(5) The specimens from Iraklia (R & S 5501) 
have no reproductive parts. The leaves are 
intermediate between ssp. fru ticosus  and ssp. 
amorginus. For phytogeographical reasons it has 
provisionally been included in ssp. amorginus  
but flowering or fruiting material is needed.

Collections. A m orgos .  Panagia C hotzovio tissa , 
200-300 m, O rphanides (K, LD, W U), 1881 H eldreich
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Fig. 4. Dianthus fru t icosus  
B: ssp. karavius  (holotype).

A: ssp. am orginus  (form with short flowering stem, Astipalea, R & N 15319) 
C: ssp. rhodius  (syntype, K). —  x 0.5.

(K, LD), 1897 Leonis  (WU), 1932 Rech 2315 (W U), 
1958 R & S 12334 (LD); Langada, 200 m, 1939 D 954K 
(E, K), 1963 S 20240 (LD); Krikelas, 1932 Rech 2357 
(K, LD); the island of Nikouria, 1967 R & Be 30585 
(LD). Keros.  The islet of Gourgari, 1960 R & N 15905 
(LD); islet W of the small island of Andreas ,  1958 R &
5 10955 (LD). lraklia.  S of the highest peak, 300 m, 
1958 R & S 5501 (LD). Denousa.  SW of Akr. Mosko- 
nar, 100-200 m, 1958 R & S 9531 (LD). N axos .  N W  
part o f  Oros Zeus, 580 m, 1958 R & S 5784 (LD); W 
side of Oros Zeus, 1977 Young 418/H (K); S of Ormos 
Liona, 1958 R & S 9181 (LD); 3 km N W  of Ormos 
Kalantou, 200-250 m, 1958 R & S 10256 (LD); 2 km W 
of the bay N of M outsouna, 100 m, 1958 R & S 10577 
(LD); 2 km N N E  o f  Ag. Stefano, 500 m, 1958 R & S 
10166 (LD). Astipalea.  Between Baia di Zofiri and 
Punta Tripiti, 1960 R & N 15217 (LD); S o f  Baia della 
Sabbia, 1960 R & N 15103 (LD); Attimadari, 100-350 
m, 1960 R & N 15344 (LD); Mt Fourni, 400 m, 1960 R
6  N 15319 (LD); the islet o f  Kondropoula , 20 m, 1960 
R & N 15224 (LD). Crete. Distr. o f  Sitia. Yanisades  
Islands.  Dragonara, NW  exposed cliffs facing the sea, 
1960 R & N 16568 (LD), Kolones, 1966 Gr 7832 (W, 
Gr); Yanisada, 1963 R & S 18634 (LD).

Ssp. rhodius (Rech. fil.) Run. stat. et comb, 
nov., Fig. 4 C

Dianthus rhodius  Rech. fil. in Rechinger, K. H .,  Flora 
Aegaea 1943 p. 156(Akad. Wiss. Wien, Mat. Nat. Kl., 
Denkschr. 105:1).

Typus. In fissuris rupium calc, montis Hag. Elias 
prope Archangelos, ca. 400 m, 1935 Rechinger 8403 
(K, LD , syntypes).

Flowering stems 10-20 cm. Leaves (20—)25— 
35x(2-)3-4  mm, greyish green, flat, sometimes 
slightly cymbiform, lanceolate to linear- 
lanceolate, a few occasionally obovate, apex 
narrowly acute, acute or occasionally obtuse, 
coriaceous to thick, rarely very fleshy to almost 
subterete. Flowers pink to purplish-pink, petals 
8-10 mm broad. Calyx 16-20 mm, calyx teeth 
5-7 mm, acute. Bracts (6—)8— 12(—14) in the first 
flower(s) of an inflorescence, 3-4 mm broad, c. 2 
times as long as broad, apex roundish-triangular
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to rounded, mucronate or cuspidate. Bracts
12-24 in later flowers.

Habitat. Limestone cliffs from 20 m above sea 
level to 400 m (on Rodhos). On Nisiros on vol
canic rocks.

Distribution. The East Aegean: Rodhos, the islet 
of Trambeto (near Simi), Nisiros, Kalimnos.

Comments.  Ssp. rhodius  is characterized by lan
ceolate to linear-lanceolate, greyish-green leaves 
and bracts 3-4 mm broad with a roundish-tri
angular to roundish apex. It is only known from 6 
localities distributed over 4 islands. Only 2 col
lections are in flower (Nisiros and Trambeto) and 
from one locality (Monolithos on Rodhos) repro
ductive parts are wholly lacking. There is a con
siderable variation in the complex. The Rodhos 
populations seem very distinct, while popu
lations from other islands to some extent ap
proach ssp. amorginus. Notes on variation:

(1) The material from Rodhos is fairly 
homogeneous mainly characterized by lanceo
late, sharply acute leaves, and 10-12 bracts, 
apparently in all flowers. The collections from 
Monolithos deviate slightly in leaf shape having 
linear-lanceolate, rather thick leaves, often with 
an obtuse apex.

(2) The collection from the small island of 
Trambeto S of Simi has only 8 bracts (with a 
rounded apex) in the first flowers and leaves 
varying from slightly obovate and obtuse to lan
ceolate and acute. In habit the collection ap
proaches some collections of ssp. amorginus.

(3) The population on Nisiros has 6-10 bracts 
in the first flowers and up to 20 bracts in later 
developed ones. The pedicel of most flowers is 
unusually long, 5-10 mm. The leaves are mainly 
lanceolate with an acute to subacute apex. The 
two collections from Kalimnos (apparently from 
the same locality) were both collected in early 
April. They are poor with dry infructescences, 
leaves o f  the previous year, and new shoots just 
beginning to develop. The Kalimnos material 
agrees with the Nisiros collection in number and 
shape of bracts and in the long pedicels (up to 15 
mm) o f most flowers, but deviates in the very 
fleshy to almost subterete leaves. In habit the 
material from Nisiros and Kalimnos resembles a 
collection of ssp. amorginus  from Denousa (E of 
Naxos, R & S 9531) which is also characterized 
by flowers with unusually long pedicels.
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Collections. Rodhos.  Mt Ag. Elias at Archangelo, 400 
m, 1935 Rech 8403 (E, K); S of Archangelo, 200-400 m, 
1964 S & Kjellqvist 22075 (LD); Monolithos, 1935 
Rech 7390 (LD), 1967 R & Be 29321 (LD); 1.5 km S of 
Kalatos, Mt M armara, 300 m, S 22129 (LD). Simi. The 
islet of T ram beto , 50 m, Bo 22873 (LD). Nisiros. 
Emporion in direction of Lakki, 1974 Papatsou 1356 
(UPA), 200 m, 1980 Phitos 16707 (UPA). Kalimnos.  
N ear Photis, 1887 Major 668 (E, K); Ag. Fozia, N and 
N E  exposed limestone cliffs, 100 m, 1974 R & Bo 
46096 (LD).

Ssp. karavius Run. ssp. nov., Fig. 4 B

Bracteae floris primi inflorescentiae 8-10, c. 4 mm lata. 
Apex bractearum  superiorum ±  rotundatus. Calyx 
minor, 12-13 mm longus. Folia plana, carnosa, anguste 
obovata, obtusa, 20-30(-35)x3-4  mm.

Typus. Dodecannisos. Patmos. The island of Petro
karavi, 1974, R unem ark  & B othm er 46740 (LD, holo
type).

Flowering stems 8-9 cm. Leaves flat, fleshy, 
20-30(-35)x3-4 mm, narrowly obovate, apex 
obtuse to almost rounded. Calyx 12-13 mm, 
teeth 5-6 mm, ± acute. Flowers pink, petals 7-8 
mm wide. Bracts 8-10 in the first flower(s) in an 
inflorescence, broadly elliptical to almost round, 
c. 4 mm broad; apex ±  rounded, shortly cuspi
date. Bracts in later flowers 12-16, lowermost 
pair(s) broadly triangular, connate for 1/3 to 1/2 
of their length.

Habitat. Limestone cliff, 40-50 m above sea 
level.

Distribution. Known from a single locality, the 
islet of Petrokaravi, 10 km NW of Patmos. 
Petrokaravi is a narrow, c. 200 m long and 50 m 
high almost inaccessible sea cliff.

Comments.  Ssp. karavius  is characterized by 
small flowers, very short calyces, almost round
ed upper bracts and lowermost pair(s) of bracts 
broadly triangular and connate for 1/3 to 1/2 of 
their length. No affinity to other subspecies can 
be discerned even if in habit it approaches some 
collections of ssp. amorginus  from Astipalea and 
the Yanisades islands.

Ssp. carpathu s Run. ssp. nov., Fig. 5 B

Bracteae floris primi inflorescentiae 8-12, 3^t(^ t ,5 )  
mm lata. Apex b rac tearum  superiorum rotundatus vel 
rotundato triangularis, breve m ucronatus vel muticus. 
Folia 10—20x 1—3(—3,5) mm, tere tia , subteretia vel 
subplana et carnosa, apex obtusus, rarius subacutus 
vel apiculatus. Pedunculus 1-7 cm longus.
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Typus. Saria. 300 m W of the ‘ha rb o u r’ of  Palatia, 
S-exposed limestone cliffs, c. 60 m, 1966 Bothmer 
23187 (LD, holotype).

Flowering stem 1-4 cm, more rarely up to 7 cm. 
Leaves 10-20X 1—3(—3.5) mm, terete, subterete, 
cylindrical to slightly clavate, more rarely almost 
flat, fleshy and narrowly obovate to almost 
linear; apex obtuse, rarely subacute, or apiculate 
in a few leaves. Flower pink, petals 8-10 mm 
broad. Calyx 18-22 mm, teeth 6-8 mm, acute. 
Bracts 8-12 in the first flowers of an in
florescence, 3—4(—4.5) mm broad, broadly ellipti
cal to almost round, apex rounded to roundish- 
triangular, shortly mucronate or rarely pointless. 
Bracts 10-16, rarely up to 20 in later flowers.

Habitat. Limestone cliffs from 20 m above sea 
level to 800 m.

Distribution. K arpathos, Saria, Kasos.

Comments.  Ssp. carpathus  is characterized by 
the combination of short leaves, short flowering 
stems, and relatively few bracts in the first 
flowers. The local variation is pronounced, all 
known populations can be recognized on com
binations of minor characteristics. Notes on 
variation:

(1) Most populations on Karpathos form low, 
extremely dense cushions with numerous, short 
flowering stems and short, subterete to terete 
leaves. In habit the plants often resemble ssp. 
sitiacus.

(2) The coastal population at Finiki on Karpa
thos is morphologically outstanding. The popu
lation is rather variable, the leaves are often un
usually broad (up to 3.5 mm wide), almost flat 
(but very fleshy) and the flowering stems 5-7 cm 
long. The populations from Vurgunda on Kar
pathos and that from Kasos are morphologically 
transitional between the Finiki population and 
‘normal’ ssp. carpathus .

Collections. Karpathos.  Finiki, 1950 D 18089 (K), 1963 
G athorne-H ardy 434 (ATH, E), 1963 Gr 5174 (Gr), 
1964 Stamatiado 6145 (ATH); Vurgunda, Akrotirias, 20 
m, 1950 D 18041 (E, K); 3 km S of Elimbo, 250-300 m, 
1966 Bo 23772 (LD); betw een Vurgunda end Elimbo, 
400-450 m, 1967 R & Be 28370 (LD); Mt Lastos, 
Messi, 700 m, 1935 Rech 8166 (LD); betw een  Mar- 
makou and H olethria ,  W side of Mt Kalilimni, 700 m, 
1950 D 18083 (E, K, W). Saria. 300 m W o f  Palatia, 
1960 R & N 16707 (LD), 1966 Bo 23187 (LD); Endi, 
between Palatia and Argos, 30-80 m, 1963 Gr 5776 
(Gr). Kasos.  N o f  Poli, 130 m, 1962 Gr 4288 (Gr).

Ssp. sitiacus Run. ssp. nov., Fig. 5 C

Bracteae floris primi inflorescentiae 20-30. Bracteae 
superiora 3-4,5 mm lata, apex ro tundatus  vel rotun- 
dato-triangularis. Folia  (8—) 10—20(—25) x 1 — 1,5 mm, 
teretia vel rarius subtere tia ,  cylindrica vel anguste  fusi- 
formia, apiculata.

Typus. Crete. Ep. Sitia: in insulae Psira parte  austro- 
occidentale, 150 m, 1966 G reuter 7601 (E holotype, K, 
W, Gr).

Flowering stems 2-10 cm. Leaves (8—) 10—20(—25) 
x  1-1.5 mm, terete, rarely subterete, cylindrical 
to narrowly fusiform, all or almost all distinctly 
apiculate. Calyx 18-22 mm, calyx teeth 6-8 mm, 
acute. Bracts 20-30 in all flowers in an in
florescence; upperm ost pairs broadly elliptical to 
almost round, 3-4.5 mm broad; apex rounded to 
roundish triangular.

Habitat. Maritime limestone cliffs from 20 to 300 
m above sea level.

Distribution. Easternm ost Crete (District of 
Sitia).

Comments.  Ssp. sitiacus  is easily recognized by 
the numerous bracts in all flowers as well as on 
the short, terete, apiculate leaves. The collec
tions are homogeneous, except differences in 
internode length (also affecting the height of 
flowering stems) and in the shape of the bract 
apex.

Collections. Crete. Distr. o f  Sitia. The island of Psira, 
SW part, 150 m, 1966 G r 7601 (E, K, W, Gr); L iopetra , 
200 m, 1962 R & S 18490 (LD), 1966 Gr 7657 (Gr); 2 km 
SSE of Ag. Trias, 1976 L andström  3329 (herb. L and
ström, Lund); SSE  of Cham etulo , 1962 R & S 17682 
(LD); W of Ano Z akros ,  1962 R & S 17895 (LD); 
between Ano and Kato Zakros, 50 m, 1962 G r 4481 
(Gr); K ato  Z akros, 20 m, 1975 Merxmiiller & Podlech 
30925 (UPA), 1976 Tzanodakis  2526 (UPA).

Ssp. creticus (Tausch) Run. comb, et stat. nov., 
Fig. 5 A

Dianthus creticus  T ausch  1830, in F lora (Regensburg) 
13(1): 246, 247.

Typus. [Crete] Cap Maieca, 1817 Sieber (K , LD , syn- 
types).

Flowering stems (4-)8-25. Leaves (15—)25— 
3 5 x l-2 ( -3 )  mm, terete or subterete, cylindrical, 
rarely flat and fleshy, apex acute to subacute, 
occasionally obtuse, sometimes apiculate. Flow
ers pink to purplish-pink, petals 9 - 1 1 mm broad. 
Calyx (15-) 16-22 mm, teeth 6-9 mm, acute or
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Fig. 5. Dianthus fru t icosus .  —  A: ssp. creticus  (Gazi, Rech 14040, LD). — B: ssp. carpathus  (Karpathos, Rech 
8166). —  C: ssp. sitiacus  (holotype). —  x 0.5.

more rarely obtuse. Bracts 8-12 in the first 
flower(s) in an inflorescence, (2-)3—4 mm broad, 
elliptical to almost round, apex rounded to trun
cate or broadly roundish-triangular. Bracts up to 
24 in later flowers.

Habitat. Limestone cliffs up to 400 m above sea 
level.

Distribution. Crete, except westernmost and 
easternmost parts.
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Comments. Ssp. creticus is characterized by 
long, narrow, mostly terete to subterete leaves 
with an acute to subacute apex and 8-12 bracts in 
the first developed flowers. The local 
differentiation is moderate. Some notes of vari
ation are given below:

(1) Most of the material is fairly similar in 
habit and leaf size. Only part of the collection 
from Fournofarangon (Rech 14136) is clearly 
deviating. Among the three sheets seen, one (in 
W) represents typical ssp. creticus, another (also 
in W) has short leaves (15-20 mm), short calyces 
(15-16 mm) and short flowering stems (4-6 cm), 
while the third sheet (in K) is intermediate.

(2) The leaves are all distinctly apiculate in the 
population at Ag. Selinaris, in this respect agree
ing with ssp. sitiacus. In other populations apicu
late leaves occur occasionally.

(3) Some collections from the Akrotiri 
peninsula have obtuse calyx teeth.

(4) In the material from Gazi (Almiros) un
usually narrow bracts, only c. 2 mm broad, 
occasionally occur.

Collections. Crete. Distr. o f  Mirabello. N ear Ag. Seli
naris (Vrakasi), 100-300 m, 1938 D & Barneby (K), 
1942 Rech 14340 (W), 1956 Goulimi 2308 (ATH), 1962 
G athorne-H ardy  287 (K), 1962 Gr 4739 (Gr), 1966 Gr 
7589 (K, W, Gr), 1979 Hansen 1344 (C). Distr. o f  
Monophatsi.  Asterousi  Mts, near F ournufarangon, 400 
m, 1942 Rech 14136 (K, W). Distr. o f  Malevyzi.  Gazi 
(Almiros), 10-40 m, 1870 Heldreich (K, W), 1899 Bal- 
dacci 218 (W, W U), 1938 D & Barneby (K), 1942 Rech 
14040 (K, LD, W), 1948 Goulimi (ATH, K), 1952 G ou
limi (ATH), 1966 Gr 7581 (K, W, Gr), 1969 Wängsjö 
3178 (LD), 1971 H ansen  536 (C, Gr), 1972 Malicky 
(WU). Distr. o f  Kidonia, Akrotiri. Cap Maleka, 1817 
Sieber (K , LD), O rphanides (B), 1893 Baldacci (K, 
WU), 1915 G andoger (K); Katholiko, 1846 Heldreich 
(K), 1937 Lem perg  562 (K), 1942 Rech 13306 (K , W), 
1961 Gr 3305, 3575 (Gr); Perivolitza, 50 m, 1966 Gr 
7704 (Gr), Sklocha, 160 m, 1961 Gr 3284 (Gr). Distr. o f  
Sfakia.  Sam aria gorge, Ag. Roumeli, 1882 Spreitzen- 
hofer (WU).
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Nine species of the genus have been distin
guished in the Aegean. They belong to three 
subsections of sect. Malacoidea  Willk. et Lange. 
Nomenclatural problems have not been treated. 
The taxonomy at species level mainly follows 
Flora Europaea (1968) and for higher ranks Guit- 
tonneau (1972):

Subsect. Malacoidea  Brumh.: Erodium lacinia- 
tum  (Cav.) Willd., E. malacoides  (L.) L ’H d r., / : .  
neuradifolium  Delile, E. chium  (L.) Willd., E. 
botrys  (Cav.) Bertol. andF . gruinum  (L.) L 'H ér.

Subsect. Absinthioidea  Brumh.: E. vetteri
Barbey & Fors.-Maj.

Subsect. Cicutaria Willk. & Lange: E. cicuta
rium  (L.) L 'H é r . ,£ .  m oschatum  (L.) L ’Hér.

M ateria l

Most o f  the material originates from  the Cyclades but 
som e populations are from C rete ,  the East Aegean 
islands, the West Aegean islands, Ikaria, N Sporades, 
Sam os, Saria and Skiros (Figs. 1-9). It has been col
lected during the years 1957-67 chiefly by H. Rune- 
mark, S. Snogerup and B. N ordenstam .

The material is to be deposited  at LD. The m orpho
logical analyses have been m ade on this material but 
also on herbarium sheets from C, E, G, K, LD, M, 
MA, S (abbreviations according to Holmgren & Keu-

ken 1974). The chrom osom e num ber,  germination and 
seedling stage and the morphology of the inflorescence 
have been  studied on plants raised from seed of m ate
rial collected in nature.

Cytology and morphology
C yto logy

The cytological investigations were m ade on root tips 
at m etaphase  stage after fixation in the Müntzing m od
ification of N avashin-K arpechenko (M üntzing 1933) 
and staining in crystal violet.

The chromosome numbers are shown in Table 1 
(see also Fig. 10). For original localities of the 
cultivated material see under the respective 
taxon.

Two basic numbers occur, n =  10 and, less 
often, n = 9. Diploids and tetraploids dominate 
and only in E. cicutarium  have hexaploids been 
reported. Warburg has interpreted the poly
ploidy as being a result of hybridization (W ar
burg 1938).

The chromosomes are only c. 2 -3 /rm long and 
uniform within a species. In E. vetteri (2n = 18) 
one pair of chromosomes is somewhat longer 
than the others and satellites can usually be seen.
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Fig. 1. E. laciniatum. — Sym 
bols in Figs. 1-9: •  Localities for 
material with chromosom e num 
ber determined. —  O Localities 
for o ther material included in the 
investigation. — A  Localities 
from Rechinger (1943 a, b, 1961), 
Meikle (1954) and Rechinger & 
G reu ter (1967).
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Fig. 3. E. neuradifolium.

Fig. 4. E. chium.

Fig. 5. E. vetteri.
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Fig. 6. E. botrys.

Fig. 7. E. gruinum.
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I
t

Fig. 8. E. cicutarium.

I
I

Fig. 9. E. m oschatum .
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Table 1. Chrom osom e numbers.

BOT. N O TISER  133 (1980)

Taxon Present in
vestigation

Previous investigations

E. laciniatum  (Cav.) Willd. 20 20 G uittonneau 1964 (Algeria), 1965 (Spain), 1966 (Spain, 
M orocco), 1967 (Tunisia).

E. m alacoides  (L.) L 'H ér. 40 40 W arburg 1938
ssp. m alacoides 40 G uittonneau 1965 (F rance ,  Spain), 1967 (Tunisia)

E. neuradifolium  Delile 40 40 G uitonneau  1965, 1966 (Spain), 1967 (Tunisia)
E. chium  (L.) Willd. 20 20 G uittonneau  1964 (F rance ,  Algeria), 1965 (Spain)

— 40 W arburg 1938
E. botrys  (Cav.) Bert. 40 40 H eise r & W hitaker 1948 (California), G uittoneau 1965 

(Spain, Portugal), 1967 (Tunisia)
E. gruinum  (L.) L ’Hér. 36 36

40
G uittonneau 1972 (Libya) 
W arburg 1938

E. vetteri  Barbey & Fors.-Maj. 18 —
E. cicutarium  (L.) L ’Hér. 36

48
54(56?)

Heitz 1926, Gauger 1937 (Germany), Negodi 1937 
(Italy), Rottgardt (in Tischler) 1950, 1956 (Germ any) 
Rottgardt 1956 (Germany)
Rottgardt 1956 (Germany)

ssp. cicutarium 40 40 Heitz  1926, Gauger 1937 (Germany), Warburg 1938 
(England), L öve  & Löve 1942 (Sweden), 1956 (Iceland), 
A ndreas  1947 (The Netherlands), Stebbins (in H e ise r  & 
W hitaker 1948), Mattick (in Tischler 1950), R ottgardt (in 
Tischler) 1950, 1956 (Germany), Baker (in Darlington & 
Wylie 1955), Larsen 1958 (European  countries and 
South America), 1960 (Canary Islands), Guittonneau 
1963 (F rance ,  Spain), 1967 (Tunisia)

E. m o sch a tu m  L ’Hér. 20 20 G auger 1937 (Germany), Warburg 1938, Stebbins (in 
H eise r  & Whitaker) 1948, G uittonneau 1965 (F ran ce ,  
Spain), 1967 (Tunisia)

It is uncer ta in  whether  in this species the long 
ch ro m o so m es  are to be regarded  as a fusion p ro 
duct  of  two ch romosomes  or  w he the r  it is a case  
of  aneuplo idy .  Differences in ch romosom e 
length in the karyotype of  E. gruinum  (2n = 36) 
com pared  with E. hotrys  (2n=40) are difficult to 
establish.

G erm in ation  and seed ling stage

The seeds normally germinate after  a resting per
iod. Germination has varied from 20 to 90 per  
cent ,  with the mean value c. 70 per  cent.  N o  
differences between taxa have been observed .

The  co ty ledons  appear  4-8 days  after  sowing.  
There  is considerable variat ion be tween  taxa  of  
species rank  and higher but  almost  cons tancy  
within a species. The diversi ty of  the coty ledons  
in species o f  Erodium  f rom the Nether lands  has 
been described by Andreas  (1947). The seedlings 
o f  the Aegean  taxa  invest igated here fall into the 
following five cotyledon types  (Fig. 11).

Type 1. Cotyledons  pet iolate,  ovate,  with 
trunca te  apex  and cordate usually asymmetr ica l  
base;  margin entire.  Midvein and primary lateral 
veins distinctly depressed  and ±  shiny.  
Lam inae ,  pet ioles and hypoco ty l  densely hairy.  
Mean  length of  laminae 18 mm, mean bread th  14 
mm. Colour  dark green above ,  reddish-brown 
below.

Type 2. Co ty ledons  pet iolate, ovate or  elliptical,  
with trunca te  or refuse apex  and cordate often ±  
distinct ly asymmetrica l  base;  margin entire.  
Midvein distinct,  lateral veins indist inct .  
Lam inae ,  pet ioles and hypocoty l  hairy,  bu t  less 
dense ly  so and with shor ter  hairs  than in T y p e  1. 
Mean length of  laminae 10 mm, mean b read th  7 
mm. Colour  green above ,  light green below.

This type  includes forms which are short ly 
pubescen t  and light green on both  sides.

Type 3. Coty ledons  pet iolate, ovate with ro u n d 
ed- truncate  apex and slightly cordate base;  mar
gin irregularly deeply crena te  to shallowly lo-
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Fig. 10. Mitotic metaphase plates.

bate.  Midvein distinct,  lateral veins ±  indistinct.  
U ppe r  side of  laminae, pet iole and hypocoty l  
hairy.  Mean length o f  laminae 13 mm, mean  
breadth  9 mm. Colour dark  green,  som ew hat  
lighter below.

Type 4. Cotyledons  pet iolate,  3-lobate,  end lobe 
larger  than lateral ones.  S inuses deep but  not 
reaching the midvein.  One of  the lateral lobes 
somet imes  incized again result ing in a 4-lobate 
shape.  Petioles and hypocoty l  ±  hairy, laminae 
sparsely  hairy or  glabrous.  Mean length of  
laminae 10 mm, mean b read th  7 mm. Colour  
green  on both  sides.

Type 5. Cotyledons  pet iolate,  lobate in upper  
part ,  divided in lower part ; end lobe larger  than  
lateral ones .  Sinuses in u p p e r  part  of  lamina

Fig. 11. Types of cotyledons. A: E. gruinum.  —  B: 
Species o f  the E. malacoides  series included here and 
of E. vetteri. —  C: E. botrys. —  D: E. m oscha tum .  —  
E: E. cicutarium.
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Fig. 12. Variation in leaf size and shape. The leaves are taken from the same level on plants o f  different samples.

almos t  reaching to the midvein.  The  two lower
most  free segments obtr iangular  with ±  cunea te  
base.  Petioles and hypoco ty l  distinctly hairy,  
laminae sparsely hairy or glabrous.  Mean length 
o f  laminae 16 mm, mean bread th  6 mm. Colour 
green on both  sides.

The  five types are distinct.  T hey  are described in 
a succession presuming deve lopm en t  from entire 
to increasingly lobate forms,  the latter  even with 
free leaflet-like segments.  The  appearance  o f  the 
coty ledons  is of  some ta xonomic  value.  Thus  all 
taxa  o f  the E. m alacoides  series of  subsect.  
M alaco idea  s tudied have co ty ledons  of  Type  2. 
This  type also occurs in E. vetteri o f  sect.  Ab-  
sinthioidea.  In the E. botrys  series of  subsect.  
M alaco idea  E. gruinum  has co ty ledons  of  Type  
1 and E. botrys  of  Type  3. Final ly,  in subsect.  
Cicutaria E. cicutarium  has co tyledons  of  Type  5 
and E. m oscha tum  o f  Type  4.

V aria tion  in lea f size  and sh ape

The leaves of  E. cicutarium  and E. m o sch a tu m  
are pinna te,  of  the o ther  taxa  undivided to pin-

natifid to pinnatisect.  The  size and  shape of  
leaves can  vary considerably  be tw ee n  popula 
tions and variation is often also p ronounced 
within populations.  The flexibility ascribed to 
modificat ion and/or inheri tance is difficult to 
est imate.  In cultivat ion under  uniform conditions 
differences in size are less distinct,  while the 
variation amplitude in shape remains  unchanged.  
Least  variation in shape and incision is found in 
the bipinnate species. Most  variable are E. laci- 
niatum  and E. chium. In Fig. 12 the variation is 
represen ted by leaves taken  at the same level 
from plants of  different samples .

P u bescen ce

Five different hair types have  been  dist inguished 
(Fig. 13) varying be tween  taxa  in combinat ion,  
propor t ions and denseness  (Table 2). The hairs 
are eglandular  or glandular .

Eglandular hairs. Four  types  occu r  being uni
cellular or  multicellular with ei ther  a ver ruca te  or  
smooth surface.  Verruca te -unicel lu la r  hairs are 
com mones t  and are normal ly p resen t  on stems,
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Fig. 13. H air  types. —  A-G: 
Eglandular hairs. —  A -C : Unicel
lular with a sm ooth  surface, A-B 
from stem (E . laciniatum  and E. vet
teri), C from m ericarp (E. mala
coides).  — D -E : Unicellular with a 
verruca te  surface, from stem (E . 
botrys  a n d £ \  chium).  — F: Multicel- 
lular with a sm ooth  surface, from 
stem {E. gruinum ).  — G: Multicel- 
lular with a verrucate surface, from 
stem (E . malacoides) .  —  H -I :  Glan
dular hairs, multicellular, from stem 
(E. neuradifolium  and E. m oscha
tum ).  —  All c. x  120.

leaves,  pedicels  and  sepals while smooth-un icel 
lular hairs are mainly restr icted to the mericarp.

Unicel lular  eglandular  hairs occu r  mainly on 
the same par ts  of  the plants in all taxa.  Species 
differ in length and denseness  of  hairs and in 
having hairs appressed  or  spreading,  etc. This  
variat ion,  how ever ,  is also often grea t  be tween  
popula t ions  within a species.

Mult icel lular  eg landular  hairs are rare.  The  
smooth  type is only found on s tems and branches  
o f  Erodium  gruinum  and  E. m o sc h a tu m  (Fig. 13 
F). The  ver ruca te  type occurs  on s tems of  E. 
m alaco ides  only (Fig. 13 G).

G landular hairs. These  are mainly of  a  single 
type.  They  are always multicellular . The  number  
o f  cells is usually 4-5,  bu t  the length of  the two 
lower  cells in par t icular  varies great ly (Fig. 13 H, 
I). G landular  hairs are critical charac te rs .  They 
are c om m on  in E. m alaco ides,  E. neuradifo lium

and E. m oscha tum  and also occur  in E. botrys  
but  chiefly on the pedicels.  E. m alacoides  and E. 
m o sc h a tu m  only have glandular  mericarps.  In if. 
lac in ia tum  glandular  hairs are usually lacking 
though in a few, low and morphological ly dev ia t
ing popula t ions  they may occur  on pedicels and 
somet im es  on sepals. In E. gruinum  glandular  
hairs  are lacking. The  p resence  of  glandular 
mericarps  is thus one of  the characters  used for 
separat ing the species E. m alacoides  f rom E. 
neuradifo lium  and E. m o sc h a tu m  f rom E. c icu
tarium .  Fur therm ore ,  E. botrys  differs from E. 
gru inum  in having glandular  pedicels . The  most  
variable species, E. cicutarium ,  includes p o p u 
lat ions with and without  glandular  hairs.

In flo rescen ce , flow er and fruit

The  inflorescence,  often called an ‘umbel’, is in 
real i ty a composite  cyme as for  example in
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Table 2. Distribution of hair types.
+ + densely hairy, + hairy, (+ )  sparsely hairy.
* present in some populations only,**lacking in some 
populations.

Eglandular
hairs

Glandular
hairs
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Glandular
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E. laciniatum
stem (+) +
pedicels + (+)
leaves +
sepals + (+)
mericarp +

E. m a la co id es
stem (+) + (+) +
pedicels (+ ) + +
leaves + +
sepals + +
mericarp + +

E. neuradifolium
stem + +
pedicels + +
leaves + + +
sepals + +
mericarp +

E. chium
stem +
pedicels + (+)
leaves +
sepals + (+)
mericarp +

E. bo trys
stem + + + *
pedicels + + +
ieaves +
sepals + (+)
mericarp +

E. gruinum
stem ( + ) + +
pedicels +
leaves +
sepals +
mericarp +

E. ve tter i
stem +
pedicels + +
leaves +
sepals + +
mericarp + +

oo

3
<DO

o3O3
u -t-<D
>
u
J2
3o

oo
E
CO
u
03

O

o30 3 u u OJ > 
u01

(Uo

u
03

OCJ

Taxon 'E
3

'S
3

3
E

3 3
E E

E. cicutarium
stem +
pedicels + +
leaves + +
sepals + +
mericarp +

E. m oscha tum
stem + + +
pedicels + + +
leaves + (+)
sepals + (+)
mericarp + +

Pelargonium .  The number  of  brac ts  varies from 
3 to 8 except  in E. lacin ia tum  which generally 
has only 2 bracts.  The  n um be r  of  f lowers in each 
inf lorescence varies within the genus from 1 to c. 
20, but  in the taxa  treated here  it varies from 2 to 
9.

The single f lower has usually been described 
as act inomorphic or  slightly zygomorphic.  The 
symmetry  varies be tween  taxa.  Thus  the f lowers 
of  E. cicutarium  in this region seem to be 
act inomorphic or  nearly so. E. lac in ia tum , E. 
botrys  and E. gruinum  are of ten act inomorphic.  
In some populat ions,  how ever ,  there  is a te nden 
cy to zygomorphy ,  the two adjacen t  upper  petals 
and the lower middle one  being b roader  and 
somet imes  shor te r  than the o the r  two lateral 
petals.  The f lowers in £ .  m alaco ides,  E. neuradi

fo l iu m , E. vetteri and E. m o sc h a tu m  can exhibit 
ano ther  type of  zygom orphy ,  the upper  petals 
being b roader  and shorte r  than  the other  three 
which resemble one another.  E. chium  is the 
most  variable species in this charac te r  with 
act inomorphic to distinctly zygomorphic  f lowers 
of  the lat ter  type with 2 b road  and  3 relatively 
nar row petals.

Size,  shape,  colour and venat ion  o f  the petals 
in combinat ion are often rel iable characters  for
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dist inguishing species in nature (Figs. 14, 15). 
They  have  rarely been used by previous authors  
probably  because  the petals are often shed a few 
hours  a f te r  the f lowers open.  On the o ther  hand 
each plant  produces  many  f lowers continuously.  
In he rbar ium material the petals are often miss
ing or d am aged  or  have at least changed colour.

In E. ch ium , E. vetteri  and E. gruinum  the 
petals over lap  basally.  In o ther  taxa  they taper  at 
the base and  the sepals can be seen be tween  the 
petals ,  in som e popula t ions  of  E. cicutarium  the 
petals taper ing  into an actual claw.

Only E. vetteri has white corollas.  E. gruinum  
has big, violet corollas,  twice the size of  those of  
most  o th e r  taxa,  and it is the only species with 
bluish petals .  E. m alaco ides  differs in having 
petals o f  a  s trong m agen ta  co lour  distinguishing 
it from E. neuradifo lium  which has pink petals.

In petal  co lour  too  E. chium  shows most  var 
iation,  the co lour ranging from pale pink to yel
lowish-pink or  dark pink.  Unlike other  taxa the 
petals  of ten  have  a wr inkled  surface.  Most  taxa 
are charac te r ized  by a red spot basally and red 
veins radiat ing from it. In E. m o sch a tu m  and E. 
cicu tarium ,  however,  both  the basal parts o f  the 
petals and the veins are white or  whitish.

The fruit is a capsule-der ived  schizocarp 
which splits into five mericarps ,  start ing at the 
base.  The  ou te r  part  o f  the style is retained on 
the mericarp  forming the so-called beak which 
becom es  spiral ized as soon as the mericarp be
com es  free and is hygroscopica l ly  sensitive.

In the up p e r  part o f  the mericarp there  is a 
more  or  less  wide and d eep  depression cal led the 
pit which in some spec ies  bears  multicellular 
glands.  T h e  surface o f  the pit is covered with 
unicellular  papillae. Below the pit the mericarp 
in some taxa  is prov ided  with one  or  two t rans 
verse furrows.

The size and pub escen c e  o f  the beak and meri
carp,  the appea rance  and  depth of  the pit, the 
p resence  o r  absence  o f  glands in the pit and the 
num ber  o f  furrows,  et c . ,  are impor tan t  char 
ac te rs  for distinguishing ta xa  (Table 3 and Figs. 
16-20).

1

Taxonomy
K ey to the taxa

1. L eaves pinnate ..................................................
-  Leaves undivided or p innatifid-pinnatisect

2. Leaflets divided more than half-way to midrib; pit 
of mericarp without glands; plant not smelling of 
musk ........................................................8. E. citutarium

-  Leaflets divided less than half-way to midrib; pit 
of mericarp with glands; plant smelling of musk 

.................................................................9. E. m oschatum
3. Perennial, forming hard cushions of basal ro

settes, leaves pinnatisect, greyish . . . . I . E .  vetteri 
-  Annual or biennial, ±  ascending, leaves of vari

able appearance, g r e e n ................................................... 4
4. Beak of fruit c. 60-110 mm .......................................... 5
-  Beak o f  fruit c. 25-45 mm, rarely up to 60 mm . .  6
5. Petals 8-12 mm, pink with distinct carmine veins; 

mericarp 8-10 mm with 2 furrows at the base
..........................................................................5. E. botrys

-  Petals 10-14 mm, pale violet with distinct ca r
mine veins, mericarp 12-15 mm with 1, rarely 2, 
furrows ........................................................6. E. gruinum

6. Inflorescence bracts 2 (rarely 3); petals apically 
slightly retuse .......................................I . E.  laciniatum

-  Inflorescence bracts 3 or more; petals not retuse 7
7. Mericarp with a furrow at the base of the pit . . . .  8
-  Mericarp without a furrow at the base of the pit

..........................................................................4. E. chium
8. Pit o f  mericarp with multicellular glands; furrow 

wide ........................................................ I . E .  malacoides
-  Pit w ithout multicellular glands; furrow narrow

.......................................................... 3. E. neuradifolium

S ub section  M alacoidea  B ru m h .

T he E . m alaco id es series

1. E rod ium  lacin iatum  (Cav.)  Willd.

Wiildenow 1800 p. 633. Geranium laciniatum  Cava- 
nilles 1787 p. 228.

C oty ledons  o f  Type  2. Plant 8-70 cm, ±  densely 
hairy,  with eglandular  hairs. L eaves  undivided,  
pinnatifid or ±  bipinnatisect .  Lamina 15-70 mm 
long, ova te ,  usually with a t runca te  base,  rarely 
slightly corda te and with acute  or  obtuse apex.  
Deeply incised with crenate-acuminate lobes.  
Bracts  usually 2, rarely 3, broadly triangular,  
glabrous and colourless,  t ransparent  or  brown 
with a colourless part near  the margin or  with 
b rown veins.  In florescence  3-9-f lowered. Pedi
cels with eglandular  hairs. Sepals  5-7 mm long, 
acuminate,  light green with raised dark green 
veins.  P etals  6-10 mm long, elliptical with retuse  
apex ,  purplish-pink to light lilac with the three 
main veins ±  distinct and dark.  B eak  38^46(-60) 
mm. M ericarp  4—6 mm, densely covered with 
fine, white appressed  hairs; pit narrow and

2  shallow, without  multicellular  glands and with-
3 out a fu rrow benea th  the pit. 2n = 20.
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E.  GRUINUM 1 crn E - CICUTARIUM E _ MOSCHATUM
'

Fig. 14. Petals, one upper and one lateral, from each sample of the species, showing relative size, shape, venation 
and sym m etry  (actinomorphic flowers, petals ± similar: zygomorphic flowers, petals differing).

On seashores  and  sandy fields but also on littoral 
cliffs and in garigue.

Some popula t ions  of  low small- leaved plants  also 
differ in that  the leaves are usually less incised,  
the lobes always rounded  and crenate ,  and the 
inflorescences somet imes  have 3 bracts .  Pedicels 
and sepals in these  populat ions  may rarely be 
g landular  (glandular  hairs do not  otherwise  occur  
in E. lacin ia tum ).  In size, shape and colour  o f  
bracts  and sepals  they may or may not differ

f rom the majority o f  the samples studied,  while 
petal and fruit characters  agree in all popula 
tions.

These deviating populat ions correspond most 
closely to what has been described as E. pulveru-  
len tum  (Cav.)  Willd. H ow ever ,  the deviating 
charac te rs  are often not correlated and thus 
there is no reason for distinguishing separate 
taxa.

G uit tonneau  (1972) has trea ted E. laciniatum

ERODIUM LACINIATUM

E.  VETTERI

E .  BOTRYS

E.  NEURADIFOLIUM

E .  MALACOIDES

E .  CHIUM
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Fig. 15. Flowers of Erodium. — A: E. laciniatum. — B: E. malacoides. — C: E. neuradifolium. — D-F: E. chium 
— G: E. botrys. —  H: E. gruinum. — I: E. vetteri. — J, K: E. cicutarium. — L: E. moschatum. — All X2.15.
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Fig. 16. Mericarps with beak. — A: E. laciniatum. — B: E. gruinum.  —  Scale in mm.

Table 3. Characteristics of beak and mericarp.

Taxon Beak Mericarp Pit Furrow
----------------------------------------------------  length in

length pubescence mm
in mm

E. laciniatum 38-46 dense; fine, white 
appressed hairs

4 -6 narrow, shallow 
eglandular

---

E. malacoides 25-36 dense; white, or 
brownish, semi-spread- 
ing hairs

4 -6 wide, deep 
glandular

1, wide

E. neuradifolium 28-36 dense; white, appressed 
to semi-spreading hairs

4 -6 narrow, deep 
eglandular

1, narrow

E. chium 30-44 variably dense; fine 
white, appressed hairs

4-5 narrow, deep 
eglandular or indistinct

E. botrys 60-110 basally dense, up
wards often less 
dense; white coarse 
spreading hairs

8-10 wide, deep 
eglandular

2 , the upper 
wider

E. gruinum 70-110 dense; white to cream y 
coarse spreading hairs

12-15 w id e ,d eep  
eglandular

1 (2), wide

E. vetteri 35-45 exceedingly dense; 
long fine white 
mixed appressed and 
semi-spreading hairs

6-7 wide, shallow 
eglandular

E. cicutarium 35-45 dense; fine white to 
brownish , appressed 
hairs

5 -6 narrow, shallow 
eglandular

1, narrow

E. m oscha tum 3 0 4 5 variably dense; long 
white to brownish, 
semi-spreading hairs

5-7 w id e ,d e e p  
glandular

1, wide
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Fig. 17. A: mericarp with appressed hairs (E. cicuta
rium)  x90  and B: mericarp with spreading hairs (E. 
gru inum )  x36.
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Fig. 18. Scanning electron photom icrograph of meri
carp , upper part. E. laciniatum  x90.

and E. pu lveru len tum  as two different species in 
the s tudy  of  western M edit e r ranean  material.  
They  w ere  found to grow u n d e r  different e co 
logical condi t ions ,  but it was  pointed out  that 
they would  probably have to be  united u n d e r  one 
species af te r  a more ex tens ive  analysis  o f  the 
variat ion.

H erb a r iu m  material from Turkey  and Iraq 
seems to show a somewhat m ore  distinct co r re 
lation be tw ee n  charac te rs  than  do the few 
sca t t e red  populat ions studied f rom the Aegean 
is lands.  Popula t ions resembl ing  E. m alaco ides  
in fruit appearance  have  b e e n  described from 
S W  Spain  and may be hybr ids .  N o  introgression

f rom E. m alacoides  has been observed  in the 
eas te rn  Mediterranean  material invest igated.

Cyclades.  Anafi. Fteni, the E island. Hard limestone; 
the island of Makra. S-exposed slopes and the highest 
peak  (E 78). Andros. K orthion, sandy seashore  and 
sandfields, 0-10 m; by the river S of the town of 
A ndros, 0— 10 m. Denousa. 1.5-2.5 km S SE  of the 
innerm ost bay of Ormos Rousa, in a field, 50-200 m. 
Dio Adelfi. The E island, limestone, garigue. Iraklia. S 
o f  the harbour. On a sandy shore 1 km S o f  the harbour 
(E  109). Kithnos. Ormos Aporousi (E 152). Milos. 
Akradia, the E island; Aliki (E 63); Chivadolimni, sand 
and  flooded soil. Naxos. Akr. Ag. Ioannis. In a sandy 
field (E 73); above the shore S of the town. In sand (E 
99); Akr. Pardénos. In sand; Psiliammos. Littoral 
cliffs. Pontikoutha. Schists, hard limestone, garigue.
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Thera , round the town, 100-200 m (E 52); the island of 
Thirasia. Between the harbour and Manolas (E 69). 
Serifos. The shore at the harbour (E 64); Livadion, 
sandy shore (E 48). Sirina. Tria Nisia, the N island. 
H ard  limestone, garigue. Tinos. Platia Ammos (E 163); 
Ag. Ioannis (E 160).

E ast Aegean islands. Gaidharonisi. The island of 
Claro Nisos. Hard limestone.

2. Erodium malacoides (L.) L 'H é r .

L ’Héritier in Aiton 1789. Geranium malacoides  L in
naeus 1753 p. 680.

C oty ledons  of  Type  2. Plant  5-60 cm, hairy,  
eglandular  hairs somet imes dominant ,  s o m e 
t imes glandular  hairs. L ea ves  usually undivided,  
rarely irregularly divided with deep incisions or 
pinnatifid. Lamina  10-66 mm long,  suborbicular ,  
ovate or  elliptical with trunca te  or  corda te  base 
and obtuse  apex.  Margin irregularly crenate.  
Bracts  3-7,  ±  ovate,  often hairy,  especial ly 
along the margins, t ransparent ,  uncoloured  or 
part ly light brown. In florescences  3-8-f lowered.  
Pedicels glandular.  Sepals  5-7 m m  long, acum i
nate,  light green with dark green  veins.  Petals
4-7 mm long, elliptical or  oblong with obtuse 
apex ,  magenta without  distinct veins.  Beak  
25-36 mm. Mericarp  4-6  mm,  with long, white or 
b rownish  semi-spreading hairs; pit wide and 
deep ,  with multiglandular  hairs and with a deep 
wide furrow at the base.  2n=40 .

In garigue,  open fields, sandy banks  along 
s tr eams,  cliffs and olive groves .

Crete. Sitia. Achladi, WSW o f  Cham aetulo , 500-600 
m; the mountain slope above the village of Dri. Cliffs, 
450-750 m (E 4).

Cyclades.  Anidros. The SW  part o f  the island. 
L im estone, garigue. Antiparos, the island of Isimindiri. 
Astipalea. Baia di Caminacia. L im estone schists, gari
gue, 0-100 m; between M altesana and Vriseu Punda. 
Schists. Hard limestone, garigue, 0-100 m (E 30). Dio 
Adelfi. The E island. L im estone, garigue (E 122). Ios. 
N of the harbour. By the road (E 83). Iraklia. Ormos 
Pegadi. L im estone cliffs, 5 m above the shore (E  90).
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Kamila. Limestone. Kimolos. Between the town 
and the harbour (E 61); the island of Ag. Geor- 
gios. Volcanic rock; the island of Ag. Georgios. Vol
canic rock. Kithnos. E of Merixas, 0-200 m (E 150). 
Milos. Akradia, the W island; K astro , c. 200 m (E 68). 
Naxos. The town, the small island with the antique 
ruin (E 155); E of Mytria, along a small stream. L im e
stone. Sand at the stream, c. 100 m (E 107); 0-1 km N 
of Panormo. Garigue, 0-100 m. Ofidousa. Hard lime
stone, garigue. Ounia Nisia. The East island (E 66). 
Paros, the island of Gaidaronisi; the island of Glaro- 
pounda (E 62); above L evka , 300 m; the island of 
Mavronisi; Parikia. Above the monastery. Garigue, 
250-350 m; 1-2 km E of Parikia, 50-100 m; Tourlos, the 
N island; Tourlos, the S island. Poliagos, the NW  part. 
Garigue field (E 51). Sifnos. The bay inside C. 
Khondropo. Garigue, 0-20 m; Ormos Kondos. In a 
sandy field by the sea (E 104). Sikinos, the E p rom 
ontory. S-exposed cliffs facing the sea. Sirina. The 
valley N of the village. Garigue, 20-200 m; Tria Nisia, 
the S island. Limestone, garigue; Tria Nisia, the S 
island. Lim estone, littoral cliffs (E 72). Siros. 0-1 km 
W of Finikas, 10-150 m (E 180); Oros Kapari, 1-2 km 
N of the town. Garigue, 150-300 m (E 87); the island of 
S trongylo WSW of Komito, c. 50 m (E 141); Ag. Var
varas (E 154).

East A egean  islands. Arki. The island of Morene. 
Yellow limestone. Arki. The S part. Limestone and 
schists. Gaidharonisi. The island of Claro Nisos. Hard 
limestone. Ikaria, 300 m N of Ag. Kirikos, c. 70 m. 
Olive grove; 4 km SW of Ag. Kirikos, c. 30 m. Meadow. 
Leros. The island Ag. Kiriaki. The W part. Hard lime
stone. Leros. The island of Strongilo. Hard limestone. 
Lipsos. SE of the town. L oose schists, partly lime
stone; the N Apra Nisia. The N island. Soft yellow 
limestone; the island N E  o f  Lunga. Yellow soft lime
stone; the island of Lera. L im estone. Pharmako. The 
central part. Hard limestone. Telendos. Apano Nisia. 
The main island. Limestone.

K asos.  The west part o f  the Arm anthia island. Soft 
limestone.

N  Sporades.  Skopelos, 0-1 km N -N W  of the town, 
20—100 m. Allonisos, 0-1 km W N W  of the harbour, 
10-100 m. The island of Adelphi SE of Allonisos. The 
island of Adelphopoulo SE o f  Allonisos. Skopelos, 
near the sea c. 1 km N W  of Linarakia. The island of 
Ag. Georgios between Allonisos and Skopelos. The 
small island of Pappous SW of Youra. The islet in 
Ormos Kira Panagia c. 1.5 km N E of Pelerissa.

Skiros.  In the valley W -N W  of the village of Krini.
West A egean  islands. Idhra. The island of Ponti- 

kous. Hard limestone. Idhra. The island of Ventza. 
H ard  limestone. Poros. The island o f  Modhi. Hard 
limestone.

Fig. 19. Mericarp, upper part. A: E. malacoides  X90. — B: E. neuradifolium  x78. — C: E. chium  X90. —  D: E. 
chium,  detail o f  pit with unicellular papillae x 180. —  E: E. botrys, with two furrows x60. — F: E. botrys,  with 
three furrows x48.
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3. E r o d iu m  n e u r a d ifo l iu m  Delile

Delile, in Godron  1853 p. 17. E. subtrilobum  sensu 
Vierh. E. m alacoides  var. ribifolium  Brumh.

C oty ledons  of  Type  2. Plant 10-15 cm, hairy 
with eg landular  and glandular  hairs. Leaves  u n 
div ided or  ±  3-lobate. Lam ina  25-70 mm, 
o va te - subo rb icu la r  with cordate  base and obtuse 
or  acute  apex .  Margin deeply and irregularly 
c rena te ,  the apical tooth of  the lamina or  of  a 
lobe often acute.  Bracts  3-7,  broadly  ovate,  co l
ourless  or  light brown,  usually with white hairs 
along the margin.  In florescences  4-8-f lowered.  
Pedicels  glandular .  Sepals  5-7 mm long, acumi
nate,  light green with dark  veins,  densely hairy. 
P eta ls  4-7 mm long, elliptical with obtuse  apex,  
±  dark  pink  with a dark red spot at the base.  
Veins distinct near  the spot.  Fi laments of s ta 
m ens  with characteris t ic  teeth.  B eak  28-36 mm. 
M ericarp  4—6 mm, with white appressed to 
slightly spreading hairs; pit na r row  and deep,  
withou t  glandular  hairs; with a nar row furrow 
below the pit. 2n=40.

On l imes tone cliffs.

Erod ium  neuradifolium  has often been in
cluded in E. m alacoides, somet imes  as a sub
species or  a variety.  It seems,  however ,  that they 
can be separa ted  on several  characters ,  at least 
in the A egean  islands, and have here been a c 
corded  species  rank:

E. neuradifolium  
L eaves often  3-lobate, 
‘ribi'foliate’
petals pink with dark spot 
basally
filaments o f  stam ens with 
charac teris t ic  teeth 
mericarp with appressed 
to semi-spreading hairs 
pit deep, narrow; 
eglandular 
furrow of mericarp 
narrow

E. m alacoides  
L eaves irregularly divid
ed
petals magenta

filaments without teeth

m ericarp witWcippressed 
hairs
pit deep, wide; glandular 

furrow of mericarp wide

Cyclades.  Anafi. Kalamos, S-exposed limestone cliffs 
facing the sea. Scree; The island o f  Makra. S-exposed 
slopes and the highest peak (E 79). Kamila (E 53). 
N axos, N E  o f  the town (E 44). Safora (E 14). Serifos,

the island of Serifopoula. Hard  limestone (E 47). Siki- 
nos. The island of Kalogeros. H ard limestone and 
schists (E 3).

4. E r o d iu m  c h iu m  (L.) Willd.

Willdenow 1794 p. 10. Geranium chium  Linnaeus 1759 
p. 1143.

C oty ledons  of  Type  2. P lan t  5-50 cm, sparsely 
hairy with eglandular  hairs.  L eaves  undivided,
3-or 5-lobate or pinnatifid,  the lobes dissected 
again or  deeply crena te or  den tate,  rarely pin- 
nat isect .  Lamina  20-100 m m  long, orbicular  to 
ovate with cordate  base and ob tuse  apex.  Margin 
c renate ,  in forms with deep ly  dissected leaves 
often dentate.  Bracts  3-8,  b road ly  ovate,  co lour
less, sparsely hairy. In florescences  3-8-flowered. 
Pedicels sparsely glandular  hairy.  Sepals  4-7 mm 
long, acuminate,  very light green  with distinct 
dark green veins,  hairy with deflexed hairs. 
P etals  4-8  mm, 3 oblong, 2 subro tundate with 
slightly retuse  or obtuse apex ,  usually over lap
ping near  the base;  wrinkled,  pale to deep pink 
(somet imes  with a yel lowish tone) rarely 
purplish with a diffuse red spo t  basally and three 
±  distinct red veins. The  f lowers  are more  dis
tinctly zygomorphous  than in o ther  taxa.  B eak  
30—44 mm. Mericarp  4-5 m m ,  with fine white 
appressed  hairs; pit na r row  and rather  deep,  
eglandular; furrow lacking o r  indist inct . 2n = 20.

Chiefly a ruderal  plant but can  also be found on 
cliffs, in garigue,  etc.

The species shows great varia t ion in size, shape 
and incision of  leaves be tw een  and within p o p u 
lations. The colour of  the petals  varies more  than 
in any o ther  of  the taxa  stud ied and is ±  cor re
lated with differences in co lour  of  stigmas (pink 
to yellow).

Tw o subspecies  are dist inguished in Flora Eu- 
ropaea:  ssp. chium  and ssp.  l i ttoreum ,  separated 
on durat ion (annual or  biennial  versus peren
nial), differences in incision o f  leaves and ciliated 
versus glabrous s taminodes .  Ssp.  littoreum  is 
restr icted to the western Mediter ranean  area.

Guit tonneau (1972) treats  two varieties of  E.

Fig. 20. M ericarp, upper part. A: E. gru inum ,  with one furrow x36. —  B: E. gruinum,  with two furrows x36. — 
C: E. gru inum ,  detail of pit with reticulate structure and multicellular glands in the sunken parts x240. — D: E. 
cicutarium  x90. — E: E. m o sch a tu m  x60. — F: E. m oscha tum ,  detail o f  pit with multicellular glands x240.



510 Gertrud D ahlgren BOT. N O T ISE R  133 (1980)

chium  corresponding  to the above  subspecies.  
He ques t ions  the possibility of  establishing them 
as separate taxa.

T he  variat ion in the Aegean is lands is con t inu
ous and it is no t  possible to separate distinct taxa  
within E. ch ium  there.

Cyclades.  Amorgos. K atapola. Schists. 10-15 m; 
Katapola. Schists, 10-50 m; Katapola. Hills on the 
north prom ontory  of the bay o f  Katapola . Partly lime
stone karst 10-100 m; N of Oros K orax. Fields, c. 200 
m (E 70); Profitis Elias. L im estone, 400 m; The island 
of Biokastro S of Amorgos. L im estone cliffs. Anafi. 
Kalamos. N -exposed slope facing the sea E of the 
m onastery , 0-100 m; K alam os, S-exposed hard lime
stone cliffs facing the sea. Scree; Kalamos. 1-1.5 km E 
to ESE  o f  the monastery. N -exposed slope. Antiparos. 
At the town (E 60). Andros, c. 1.5 km E S E  of A kra 
A pothikes, 8-200 m; the islet o f  Akramatis S of Gav- 
rion; N o f  Batsi, 0-5 m .E 144); the islet o f  Gaidharos S 
of G avrion (E 132); Kallivari, in the valley W and NW  
of the village, c. 200 m (E 167); Opiso Meria, 200-300 
m (E 137). Astipalea. E of S. Giovani (pt 856), lime
stone cliffs, ca  200 m (E 121); K hondro  Nisos (E 106); 
Kounopia, the southern part. H ard  limestone (E 22); 
betw een M altesana and Vriseu Punda. Schis ts-hard  
limestone, garigue, 0-100 m (E 113); E o f  Panorm os, 
the point o f  Doma. Hard limestone, garigue (E 27); 
V a th i-B aia  di Zofiri. H ard  limestone, garigue, 0-100 
m. Denousa. The innermost part o f  Ormos Rousa. In a 
field (E 102). Dio Adelfi. The W island. H ard  lime
stone, garigue (E 117). Folegandros. The N coast, b e 
low the tow n, 0-200 m; the SE  prom ontory  (Pelagia). 
H ard  l imestone, deserted field. los. N of the harbour. 
L im estone cliffs, 200 m (E 82); the pass N N W  of the 
highest peak o f  los. Siliceous rock, in a valley, 400 m. 
Iraklia. The schist island N W  o f  Alimni Ormos (E 105); 
Orm os Pegadi. Limestone, in a valley, 5 m above the 
shoreline; betw een the harbour and “ Spilea C ove” , 
garigue, 0-100 m (E 32); S o f  the harbour. L im estone 
garigue (E 115); S o f the harbour. In a dry valley 1 km S 
of the harbour, near the sea. K ato  Koufonisi. The 
eastern  part o f  the island, limestone (E 29); the west 
part o f  the island, limestone (E  95). Kea. Korissia, dry 
river bed and cultivations, CK10 m (E 184); cliffs and 
phrygana 1 km SW of the islet o f Spanopoula, ca 150 
m. L im estone (E 133). Keros. The island of Drima. 
H ard  l imestone, garigue. Kimolos. The island of 
Prasonisi. Kithnos. L ou tra  (E  153). Mikonos. Ormos 
Ornos (E 151); N N E  of O rnos limani. Siliceous rock. 
In a small wet valley (E 25). Naxos. Between Apollona 
and K om iaki, c. 300 m; be tw een  Apollona and 
Komiaki. By the main road, 400 m; c. 3 km N W  of 
O rm os Kalando. E-exposed cliffs. Below the cliffs, 
200-250 m; 2 km N N W  of K ato  Potam ia by the rivulet. 
In a crevice, c. 30 m (E 114); 2 km N N W  of Kato  
Potamia. Below N-exposed high limestone cliffs, 
30-100 m (E 116); 2 km N N W  of K ato  Potamia by the 
rivulet. In a slope, c. 30 m; 2 km W SW  to W o f  Liona.
S- and SE-exposed  cliffs. Below the cliff. 270 m (E 
101); in the middle of  the town o f  Naxos; Ag. T heo
dora . In the valley, 1-20 m (E 100). Ofidousa. Hard 
limestone. Garigue (E 111). Ounia Nisia. The W island

(E 56). Paros. Parikia, roadsides, field edges. Ponti- 
koutha. Schists, hard limestone, garigue, 50-100 m. 
Santorin. In and E of the village. Serifos. Ormos 
Psarom etokhion; the island of Piperi, 0-160 m (E 65); 
the island o f  Serifopoula; the island of Vous (E  40). 
Sifnos. E o f  C. Khondropo. Lim estone, W -exposed 
cliffs, c. 200 m. Sikinos. The E-prom ontory , S-ex- 
posed cliffs facing the sea (E 67); the N part, below 
K astro , 10-90 m. Sirina. The shore N of Agios Ioannis 
Orm os. Garigue. Siros. The southern part of the town 
in the harbour. Ruderais (E 88); near the town (E 156); 
A kra G ram m aton  (E  142); lalissas (E 149); 1.5-2 km N 
of Kini (E 140); between Ag. Varvaras and Kini (E 148). 
Skinousa. Between the main village and the harbour. 
NW -exposed  cliffs. Stakida. The central part o f  the 
island; the NW  prom ontory , limestone rocks, garigue 
(E 97). Tinos. Below Isternia, 100-300 m (E 145); S of 
the town (E 158); 3 km S of the town (E 162); Oxo- 
burgo, 400-500 m; between Panorm os and Pirgos (E 
146).

East A eg ea n  islands. Kalimnos. The island o f  Ag. 
Kiriaki. L im estone. The Leros-K alim nos strait. The 
island of Velona. Limestone. Leros. Pharios Nisia. 
The main island. Soft limestone.

K arpathos.  Saria. The mountain ridge E of A rm yro 
Orm os. In a ravine on a W -exposed slope, 50-270 m (E 
76); A rm yro  Ormos. In a ruderal locality (E 96).

West A egean  islands. Angistri. The island of 
D horousa . Hard limestone. Angistri. The island of 
Spalathonisi. Hard limestone. Poros. The island of 
Bisti. H ard  limestone.

T he E . gru in u m  series

5. E rod iu m  botrys (Cav.) Bert .

Bertoloni 1819 p. 35. Geranium botrys  Cavanilles 1787
p. 218.

C oty ledons  o f  Type 3. Plant 5-50 cm, hairy,  
especially densely on the stem; eglandular  hairs 
dominant .  L eaves  deeply pinnatifid. Lam ina  
50-80 mm long, oblong or  ovate  with shortly 
tapering or  t runcate base and ±  obtuse apex.  
Margins o f  lobes irregularly crenate  or  dentate.  
B racts  3-6,  ovate,  acute,  t r ansparent ,  colourless 
or  light b rown with ±  hairy margins.  In flores
cences  2-4-f lowered.  Pedicels densely glandular.  
Sepa ls  7-16 mm long, apiculate,  green,  s o m e
t imes with darker  veins. Petals  8-12 mm, obov- 
ate with obtuse  apex,  purplish-pink with distinct 
carmine  veins.  B eak  60-110 mm. Mericarp  8-10 
m m  with coarse,  white,  spreading hairs, basally 
dense ,  upw ards  less dense ,  pit wide and deep
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without  glandular hairs , two or three  furrows at 
the base ,  the upper one wider than the lower.  
2n = 4 0 .

By roadsides ,  in sand along r ivers ,  on mountain  
s lopes ,  etc. On the Cyclades E. botrys  has only 
been found on siliceous ground.

Cyclades.  Andros. Mt. K ouvara, the top area, 950-980 
m; c. 1.5 km E S E -E  of Palaiopoulis, 450-600 m. Anti- 
paros. Between the highest peak and the S-peak, 
50-130 m. Ios. Between Chora  and Profitis Elias. Sili
ceous rock, at the road, 250-300 m (E 81). Mikonos. 
Dilos, Fourni (E 164); the S-slope of mt. Ag. Elias, 
200-300 m (E 157); the island of Ag. Georgios; Rinia, 
the island of Kounellonisi; Rinia, the N-part (E 165). 
N axos. 1 km N E  of Apiranthos. At the road, c. 600 m; 
SSE o f  Axapsis, along a small stream. In sand at the 
s tream , 50-150 m; 3 km W o f  Axapsis, c. 500 m from 
the sea. Siliceous gravel, garigue; 3 km S o f  Akr. 
Axapsis. Siliceous rock (E 74); between Chalki and 
Sangri. Siliceous rock; N of the m onastery o f  Chry- 
sostom os. 180; the pass betw een Filoti and Api
ranthos. Mt. Fanari, schists. At a field, 650 m (E 92); 
1-2 km S o f  Moni. Deserted fields, garigue, 370-430 m; 
N E  o f  the town (E 41); NE o f  the town o f  Naxos. At a 
road (E  129); W of the main peak of Oros Zeus. In a 
m eadow , 320-450 m (E 130); W of the main peak  o f  
Oros Zeus. In a ravine, 320-450 m (E 131); W of the 
main peak of Oros Zeus. In a meadow , 320-450 m; 
Akr. Pardénos. At a field (E 89); 2 km N E  of Sangri. 
Schists, in a valley-m eadow, c. 240 m (E 128); the 
shore N o f  Ag. Sofia. M arsh-meadow. Poliagos. The 
W -shore, inside the small island. Fields-garigue (E 
127). Serifos. Koutalas (E 54); the island of Serifopoula 
(E 71). Thera. In and E of the village (E 45). Tinos. The 
mount E o f  Falatados. 400 m; the mount E o f  Kardiani. 
The S part.

E ast A egean  islands. Ikaria. 500 m SW o f  Ag. Kiri
kos, 0-10 m. Roadside.

6. Erodium gruinum (L.) L ’Hér.  in Ait.

L ’Héritier de Brutelle in Aiton 1789 p. 415. Geranium  
gruinum  L innaeus 1753 p. 680.

C oty ledons  o f  Type 1. Plant  12-50 cm, hairy 
with eglandular  hairs. L eaves  pinnatifid though 
often with the upper  half undivided and the lower 
half  ±  pinnatisect  result ing in a free leaf  pair 
basically.  Lamina 20-100 mm long,  ovate or  
elliptical with cordate  or  t runca te  base and 
ob tuse  or  rarely acute apex .  Margins usually ir
regularly crenate,  somet imes  dentate .  Bracts
3-6,  ova te ,  acute,  t r ansparent  with hairy m a r 
gins. In florescences  2-5-f lowered.  Pedicels lack 
glandular  hairs. Sepals  15-22 mm long, seti-

ferous,  white with distinct green  veins. Petals  
10-14 mm long, ovate or  obova te  with obtuse or  
ro tundate  apex,  pale violet with ±  distinct 
carmine veins from the base to the middle of  the 
petal.  Beak  70-110 mm. M ericarp  12-15 mm, 
densely covered with white to creamy,  coarse 
spreading hairs; pit wide and deep ,  without glan
dular  hairs ,  with one or  rarely two wide furrows 
at the base.  2n=36.

Mainly on l imestone cliffs and garigue but also in 
m eadow s  and forest.

F lowers  and mericarps are the largest found in 
the Erodium  species in the area.  E. botrys a ndE .  
gruinum  have been separated  on the presence of 
one or  two furrows below the pit. In this material 
a few populat ions of  E. gru inum  have had two 
distinct furrows but in all o the r  features are typi
cal.

Crete. Sitia. Koprokefala. The E-exposed slope and 
the peak area 600-1170 m; the valley W of Maronia, 
300-500 m (E 6); N-exposed cliffs of Mt. Spathi. 
Cultures below the cliffs, 300-500 m (E 8); Mt. Spathi, 
forest on a N-exposed slope, 700-850 m (E 7); Mt. 
Spathi, N- to NW -exposed slope, 850-1150 m (E 98).

Cyclades.  Anafi. The central part of the island. 
Schists and limestone, garigue (E 35). Andros. Palaio
poulis, 200-250 m (E 170); c. 3 km S of the top of Mt. 
Rakhi. Cultivations, 100-200 m (E 134). Astipalea. Be
tween Maltesana and Vriseu Punda. Schists-hard  
limestone, garigue, 0-100 m (E 24, E 112). Iraklia. 1-2 
km W o f Chora. L im estone, garigue, 100-270 m (E 
120); on a small wet locality c. 1 km W of Ormos 
Pegadi. In a wet meadow (E 126). Kea. Cliffs and 
phrygana 1 km SW o f the islet o f  Spanopoula. C. 150 
m, limestone (E 175). Milos. K astro , c. 200 m (E 39). 
Naxos. 1-2 km S of Filoti, garigue, 450-600 m; 2 km 
N N W  o f  Kato Potamia in the valley, at a road, 50 m (E 
119); 2 km W SW  to W of Liona. S- and SE-exposed 
cliffs. Below the cliffs, 270 m (E 103); NW of Melanes; 
the hill SW o f  Potamos. Garigue-field, 200-300 m. 
Paros. 1-2 km E of Parikia, m eadow , 50-100 m. Sifnos, 
Livadia, N of the bay (E 42). Sikinos. N-exposed cliffs 
E of Kastro, 200-350 m; Ormos Skala, 0-100 m. Sirina. 
The central part o f  the island. H ard  limestone, garigue, 
50-350 m; the shore N of Agios Ioanni Ormos. Garigue 
(E 125).

East Aegean  islands. Lipsos. SE of the town. Loose 
schists, partly limestone. Pharmako. The central part. 
H ard  limestone. Samos. 1-3 km W of M aratokampos, 
300-450 m (E 10); 3-4 km W o f  Maratokampos. S-ex
posed cliff o f  Mt. Kerki, 350-450 m (E 11).

Karpathos.  Saria. On the highest part of mt. 1853. 
L im estone, in an old field, 500-600 m (E 77).

N  Sporades.  Skopelos, near the sea c. 1 km SE of 
the town, macchia and cultivations, 20-50 m. Skope
los, the valley SW of Ag. Joannis, 1-50 m.

West A egean  islands. The island o f  Parapola. Loose 
volcanic rock and small areas o f  hard limestone.
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S u b section  A b sin th io idea  B ru m h .

7. E rod ium  vetteri Barbey et Fors.-Maj.

Barbey et Forsyth-M ajor, in Stefani et al. 1891 p. 36. 
E. sibthorpianum  Boiss. ssp. vetteri (Barbey et 
Fors.-M aj.) Davis 1967 p. 36.

C oty ledons  of  Type  2. Plant 5-10 cm, perennial,  
growing in dense  hard cushions;  hairy with 
eglandular  hairs. L eaves  bipinnatisect  with seg
ments repea tedly pinnatifid. Lam ina  10-30 mm 
long, ovate  with truncate  base and obtuse apex ,  
greyish-green with short  white hairs. Bracts  
usually 5, broadly triangular,  t ransparent ,  co l
ourless with hairy margins.  In florescences  2-5- 
f lowered.  Pedicels with glandular  hairs. Sepa ls
4-6  mm (up to 11 mm  in fruit), acuminate,  
greyish with dark green veins and transparent  
margins.  Petals  6-8 mm, elliptical, with obtuse  
apex,  white.  B eak  35^45 mm. M ericarp  6-7 mm, 
densely covered with fine white to brownish ,  
appressed  hairs; pit wide and  shallow, without  
glandular  hairs; furrows lacking. 2n=18 .

E. vetteri, endemic to Samos ,  is found on  the 
mountains  of  Kerki  and Ambelos .  It has been 
trea ted  as a subspecies  o f  E. sib thorpianum  by 
Davis but  can easily be dist inguished on the 
smaller  white corollas com pared  with the large 
pale lilac corollas o f  E. s ib thorpianum  which is 
endem ic  to Turkey .  The  ch rom osom e num bers  
also differ, E. s ib thorpianum  having 2n = 27 
(Gauger  1937) and E. vetteri 2n=18  (Table 1). 
The  two taxa  are there fore trea ted  here as s e p a 
rate species.

East Aegean  islands.  Samos. The E part o f  Mt. 
Kerki, 800-1200 m (E 12); Mt. Kerki, the peak and E of 
the peak, 1000-1450 m.

S ub section  C icu tariu m  W illk . & L ange

8. E rod ium  cicu tarium  (L.) L ’Hér.

L ’Héritier de Brutelle in Aiton 1789 p. 414. Geranium  
cicutarium  Linnaeus 1753 p. 680.

C oty ledons  of  Type  5. Plant 7-50 cm, ±  hairy 
with eglandular  and somet imes  also glandular  
hairs. L eaves  impar ipinnate  with 2-8 pairs  o f  
leaflets,  the distal pai r  part ly fused with the ap i 
cal leaflet. Lamina  25-120 mm long, lanceola te 
or  oblong with ±  trunca te  base and obtuse  apex.

Leafle ts  deeply pinnatifid,  always divided more 
than  half-way to the midrib. Bracts  4 -6 ,  ovate,  
with acute  apex,  colourless with green veins or 
pale brown with brown veins.  In florescences
3-8-flowered.  Pedicels  with or  without  glandular  
hairs .  Sepals  5-7 mm long, acuminate,  green  
with transparent ,  hairy margins.  Petals  5-10 
mm,  obova te  with obtuse apex ,  not overlapping;  
purplish-pink ,  somewhat lighter basally,  usually 
with indist inct veins.  Beak  35-45 mm. M ericarp
5-6 mm with fine white to brownish  appressed  
hairs; pit narrow and low without  glandular  
hairs ,  a ±  distinct wide fu rrow presen t  below the 
pit. 2n=40 .

In was te  places and  on cultivated ground ,  on 
l imes tone rocks and sand near  the coast ,  in gari
gue and Pinus  forest.

E. cicu tarium  comprises  a large complex of  m or 
phologically variable forms.  A great num ber  of  
taxa  have been described.  F lora  Europaea ,  h o w 
ever ,  dist inguishes only three subspecies.  The 
popula t ions  on the Aegean islands fall within the 
range of  variation of  ssp. cicutarium , according  
to F lo ra  Europaea.

All samples invest igated have the c h ro m o 
some n um be r  2n=40.  The  variat ion is mainly in 
p ub escen c e  of  leaves,  brac ts ,  pedicels and meri 
carps ,  symmetry  of  f lowers,  appearance  of  pe t 
als and  mericarp. The maculate pat tern at the 
base of  the petals usually found in material from 
o the r  par ts  o f  Europe is rare here and when 
occurr ing  is indistinct.  Ins tead  there is general ly 
a light pink or  whitish area.

Cyclades.  Naxos. Am m om axis Orm os, 1 km ESE  of 
Votri. A wet stone wall, 650 m; 2 km E of Apiranthos, 
valley with a rill. In sand at the rill, 400-500 m; 2 km 
N E  o f  Apiranthos. Mountain with N to NW -exposed 
cliffs, 450-550 m; 1 km NE of Apiranthos. At the road, 
c. 600 m; 1 km N E  of Apiranthos. At a road, c. 600 m: 
betw een  Apollona and Komiaki. At the large road, 400 
m (E 118): SSE of Axapsis, along a small stream. At 
the s tream , 50-150 m; SSE o f  Axapsis, along a small 
stream . At the stream, 50-150 m; the pass betw een 
Filoti and Apiranthos. Mt. Fanari,  limestone cliffs, 600 
m; 2 km N N W  of Kato Potamia, in the valley at a field, 
50 m; along the old path N o f  Komiaki. 400 m; mt. 1 km 
SSE o f  the village of Koronos. Lim estone rocks, 750 
m; m oun t 1 km SSE o f  the village of Koronos, lime
stone rocks, 750 m; NW  of the village o f  K oronos, 
along the Mt. Koronos, in garigue at a road, c. 800-850 
m; the valley W of Liona. In shady cliffs, 0-50 m; 1.5 
km N W  o f Liona. N-exposed slope, 100-200 m; 1 km 
E N E  of Moni. Limestone, meadow-like vegetation, 530 
m; E of Mytria, along a small stream. N-exposed lime-
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stone slope, c. 100 m (E 108); the hill SW of Potamos. 
Garigue-field, 200-300 m; E N E  of Skado, valley with a 
rill. L im estone, at the rill, 350-500 m; the ravine 1 km 
W of Skado. At the rill, 700-780 m; the valley W of 
Zeus Oros. 2 km SSW of Filoti, garigue 300-350 m; the 
N W -prom ontory  of Oros Zeus. In a slope, 580 m; Zeus 
Oros. In a meadow (at the small chapel) c. 600 m (E 
110); 700-750 m. Ofidousa. Hard limestone, garigue (E 
19). Paros. The island of O vriokastro. Limestone; 
Parikia, roadsides, field edges; above Parikia, above 
the m onastery . Garigue, 250-300 nr. Poliagos. The 
N W -part ,  garigue (E 57); Psilovouno. 120-350 m. 
Santorin. Between Pyrgos and Ag. Elias, 300-600 m (E 
58). Serifos. The island of Piperi, 0-160 m. Sifnos. NE 
of the bay inside C. K hondropo, in a ravine, 5-50 m; 
the island o f  Kitriani. Sikinos. The N-part, below 
K astro , 10-90 m. Sirina. The NW -point, N-exposed 
slopes. H ard  limestone and soft schists, scree; Tria 
Nisia, the S-island, limestone, garigue. Tria Nisia. The 
E-island. Hard limestone, garigue (E 2). Siros. The 
island of Didymi; between Kini and Kefalos Glarontas; 
Oros Kapari 1-2 km N of the town, garigue, 150-300 m 
(E 93); Oros Kapari, 1-2 km N of the town, at a field, 
150-300 m (E 85); Oros Kapari, 1-2 km N of the town, 
at a road , 150-300 m (E 86). Skinousa. The island of 
Agrilosa. L im estone, littoral cliffs; betw een  the princi
pal village and the harbour. Garigue. Stakida. The cen 
tral part o f  the island. Tinos. The mount E of Falata- 
dos, 400 m; Oxoburgo, 400-540 m (E 182); the island of 
Planitis. Ikaria. Avlaki. Below olive trees, 20-50 m; 
500 m S o f  Cap Phanar. In cliffs; S o f  Evthelo, Ag. 
Nikolaos. At a road, 80-200 m; 2 km W N W  o f  Ag. 
K irykos. At a road, 400-750 m.

East A eg ea n  islands. Gaidharonisi. The island of 
Strongilo, hard limestone; the island o f  Psatonisi, hard 
limestone. Ikaria. 200 m W of M avroto , c. 450 m. 
S E -exposed  Quercus coccifera  forest; 3 km SW o f Ag. 
Kirikos, c. 50 m. Pinus  forest; 300 m N of Ag. Kirikos, 
c. 70 m. Garigue; 4-5 km S of Christos Rachov, c. 650 
m. Rocky garigue. Avlaki. Below olive trees, 20-50 m; 
500 m S of Cap Phanar. In cliffs; S o f  Evthelo, Ag. 
Nikolaos. At a road, 80-200 m; 2 km W N W  o f  Ag. 
Kirykos. At a road, 400-750 m. Leros. Mt. Skoum- 
barda. 50-250 m.

K arpha tos .  Saria. On the highest part of mt. 1853. 
L im estone ,  in an old field, 500-600 m (E 75).

N  Sporades.  The island of A delphopoulo SE o f  Al- 
I lonisos. Peristeri, the SE part, 0— 100 m. Skopelos. 

E-slope o f  mt. Delphi 0.5-1.5 km N -N N W  of the top, 
400-600 rn. L im estone, in pine forest; near the sea c. 1 
km NW  o f  Linarakia; near the sea c. 1 km SE o f  the 
town, m acchia and cultivations, 20-50 m.

West A eg ea n  islands. The island of Parapola. Loose 
volcanic rock  and small areas o f  hard limestone. Spet- 

| sai-Idhra. The island of Trikkeri. Hard limestone.
I
iI

9. E rod ium  moschatum (L.) L ’Hér.

ITH érit ier  de Brutelle in Aiton 1789 p. 414. Geranium  
m o sch a tu m  Linnaeus 1753 p. 680.

C oty ledons  of  Type  4. P lan t  10-50 cm, hairy,  
glandular  hairs dominant .  L e a v e s  pinnate with

2-7 pairs  of  leaflets, the distal pair partly fused 
with the apical leaflet. L am in a  30-170 mm long, 
lanceola te,  leaflets ovate,  i rregularly dentate or 
ser ra te  o r  pinnatifid maximal ly half-way to the 
midrib. Bracts  3-7,  b roadly  ovate with ob tuse 
top,  t ransparen t  with a n a r ro w  brownish vein.  
In flo rescences  3-7-f lowered.  Pedicels densely 
glandular .  Sepals  4-9  mm long,  apiculate,  g rey 
ish-green with darker  veins,  densely hairy. P e t
als  6-11 mm long, elliptical,  magenta,  becoming 
l ighter towards  the base and  with a few distinct 
white veins.  Beak  30-45 mm .  Mericarp  5-7 mm, 
hairs  variably dense,  white to brownish, semi
spreading;  pit wide and d eep  with multicellular 
g landular  hairs; a wide fu r row  present  below the 
pit. 2n = 20.

Ruderal  plant but also in val leys,  on cliffs and in 
garigue.

Cyclades.  Amorgos. Katapola. Schists, 10-50 m; the 
valley SW of Katapola. Schists, 100-250 m (E 91). 
A ndros. In the valley SSW of the town of Andros. 0-50 
m; Opiso Meria, 200-300 m (E 136). Milos. Akradia, 
The E-island (E 49). Naxos. M ount 1 km W of Axapsis. 
Siliceous rock  (E 123); 1 km N E  of Chalki. In a field, 
300-400 m (E 20); N E  of the town of Naxos. In a 
ravine; E N E  of Skado, valley with a rill. Limestone, at 
the rill, 350-500 m; the valley W o f  Zeus Oros. 2 km 
SSW  o f Filoti, garigue-field, 300-500 m (E 124). Seri
fos. B etw een  Livadion and the town. Tinos. Kardiani, 
250 m (E 176).

East A egean  islands. Ikaria. Kampos and N of 
K am pos,  at a road, 0-100 m.

Comments

In F lo ra  Aegaea  (1943 b) Rechinger  t reats  11 
species  f rom the area: in addition to the taxa  
p resen ted  by me he includes LE. ciconium  (Jusl.) 
Wil ld .’ and lE. rom anum  (L.) L ’H é r . ’ None of 
the samples  of  E. c icon ium  originate from the 
Cyclades .

E. ro m a n u m  is a sy n o n y m  o f  E. acaule  (L.) 
B eche re r  & Thell. ,  which is often treated as a 
subspec ies  of  E. cicu tarium . E. acaule  is de 
scribed as a robus t  perennial ,  acaulescent  or 
nearly so. The few acau le scen t  forms found by 
me do  not  seem to be perenn ia l  and in o the r  
cha ra c te r s  they fall within the range of  variation 
o f  E. cicu tarium  and have thus  been included in 
this species.
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T he following species o f  Reichardia  occur in the Aegean area: R. intermedia  (Schultz Bip.) 
H ayek , R. orientalis (L.) H ochr. and R. picroides  (L.) Roth. The differences betw een R.  
orientalis  and R. tingitana  (L.) Roth are discussed. Variation in leaf shape within and 
betw een  populations of R. picroides  has been studied. The previously reported  ch rom o
som e num bers  for R. picroides  2n =  14 and R. tingitana  2n = 16 are confirmed.
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S-220 07 Lund, Sweden.

The  genus Reichardia  is represented  in the 
Aegean a rea  by R. picro ides  (L.) Roth,  R. inter
m edia  (Schultz Bip.) H ayek  and R. orientalis 
(L.) Hochr .  R. picro ides  is a com m on  perennial  
species in the A egean  area ,  separated  from all 
the o thers  on the nar row  scar ious margins of  the 
involucral  scales and  will be d iscussed  below. R. 
in term edia  is a coasta l  annual  found in the 
Aegean a rea  on Kriti ,  Safora,  Sirina,  Rodhos and 
Samos .  R. orientalis  has  a wide distr ibution 
th roughout the M edi te r ranean  area.  In the 
Aegean area  it has been  found on Kriti and on 
the Central  Aegean  islands of  Sikinos, Ounia 
Nisia and Safora.  R. orientalis  and R. tingitana  
(L.) Roth have somet im es  been confused as by 
Rechinger (1943). Sell (1976) treats  R. orientalis  
and part of  R . tingitana  under  the name of  R. 
t ingitana  while some European  R. tingitana  are 
named R. gad itana  (Willk.) Cout.  A correct  in
te rpre ta t ion was  given by M urbeck  (1897). The 
two species were  also recognized by Rechinger  
(1949) and G reu te r  (1973). The  differences hold 
for  all material s tudied by me. R . tingitana  is 
always a perennial ,  its ou te r  achenes  are brown,  
4-5-angled and tubercula te .  The  inner achenes  
are white, smooth  o r  almos t  so, s ta r-shaped in 
transec tion.  R. orientalis  is an annual or s o m e 
t imes a biennial ,  its a chenes  are all tuberculate,
4-5-angled,  the ou te r  ones  being b row n  and the 
inner ones  light b row n  to white.  R . tingitana

does not occur  in the Aegean a rea  but  in N W  
Africa,  the S and W parts  of  the Iberian pen insu
la and on the Canary  Islands. All reports  of  R. 
tingitana  f rom the Aegean area  are misinter
pretat ions.  They  should be R. orientalis.

M ateria l and m ethods

This investigation has been based on material o f  the 
genus in LD. The team working on the Central Aegean 
flora has paid special a ttention to Reichardia  because 
of the variation observed and the discrepancies in 
taxonom ic treatment of previous authors.  Material for 
com parative cultivation has been available from R.  
picroides  (25 populations) and the W M editerranean/?  
tingitana  (2 populations) in addition to extensive her
barium material. For chrom osom e studies root tips 
were fixed in ethanol: acetic acid (3:1) after pre treat
ment in 0.1 %  colchicine solution for 50-60 minutes. 
Squashes were made in aceto-orcein. V oucher speci
mens are preserved at LD.

K ey to the A egean  sp ecies and R . tingitana

1. All achenes tuberculate  R. orientalis
-  O uter achenes tuberculate , inner ones smooth 

or almost so ........................................................................2
2. Inner achenes star-shaped in transection .............

.................................................................................R. tingitana
-  Inner achenes rounded to quadratic in transection 3
3. Scarious margin of ou ter involucral scales 0.5 

mm, ligules greyish-green beneath . . . / ? .  picroides
-  Scarious margin of ou ter  involucral scales 

0 .6-0.9 mm, ligules purplish beneath  ....................
........................................................................R. intermedia
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ALLON ISOS A ALLONISOS 12 SKIROS 22

U
SKIROS 1 ANDROS 36 ANDROS 37

ANDROS 21
Li

ANDROS 38

ANDROS 32 ANDROS 42 ANDROS 45 SI ROS 35 M I KONOS 33 MI KONOS 17

Fig. 1. Reichardia picroides.  Cultivated material. Variation of leaf shape within the Aegean area. —  Scale unit 5
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ANANES AO ANANES Si KAMILA 50 KRITI 52

KRITI 53 KRITI 5A

Fig. 1 (contd.).

Morphological  variation in R. picroides

During field work it was noted tha t  R. p icroides  
was very  variable,  e.g. in plant height,  ramifica
t ion and leaf  shape.  The variat ion has lead to the 
descr ip t ion of  a number  o f  variet ies.  Rechinger 
(1943) repor ted the fol lowing ones  from the 
Aegean area: var. cupaniana  (Nicotra)  Fiori,  
var. integrifolia  (Mch.) O. K untze ,  var. hypo-  
choeriform is  Ginzb. ,  var .  leon todontiform is  
Ginzb.  and var. crassifolia  (Willk.) Fiori. I have 
studied the variation in the charac te rs  used for  
the separat ion  of  these variet ies  in herbar ium 
samples  as well as material in compara t ive  cul t i 
vat ion.

R. picro ides  occurs mainly on rocks and cliffs 
and in stony places near  the seashore.  The p o p u 
lations are usually confined to a limited area  but  
cons is ts  of  a large num ber  of  individuals.  The  
species  also grows on islets,  even  on those that  
are very  small and exposed  with sparse vege ta 
tion. In these cases the popula t ions  are usually 
effect ively isolated and cons is t  o f  few individ
uals.

Variat ion was observed  in various characters  
like plant height, ramification,  the number  of  
heads,  but leaf shape was  selected for illustration 
as it has been used as the main character  for 
varietal taxonomy.  It can also give an object ive 
picture of  the variation pat tern provided the leaf 
to be il lustrated is well defined.  I have used 
cult ivated material and selected the largest basal 
leaf  occurr ing after replanting o f  the individual at 
the beginning o f  a vegetat ion period.

Variation within popula tions

The  variation is in many cases slight, but the leaf  
shape in populat ions nos.  22 from Skiros,  21 
from Andros,  52 and 53 from Kriti varies from 
entire to deeply pinnatisect  (Fig. 1). In these 
cases  individuals from the same population can 
be refer red  to var. c u p a n ia n a , var. integrifo lia , 
var.  hypochoeriform is  and var.  leontodonti

fo rm is .  These  variable populations all occur 
along coas ts  of  large islands.  The  populations of  
the islets are,  on the o ther  hand,  rather  uniform 
in leaf  shape as well as in habit.
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Fig. 2. Reichardia picroides. Cultivated material. Variation o f  leaf shape in the Andros area. —  Scale unit for 
map 10 km, for leaf 5 cm.

Variation between popula tions

The  variat ion within a small a rea  has been s tu 
died in detail in the Andros  area.  Populat ions 
f rom islets off the eas te rn  and wes tern  sides of  
Andros  and from the main island i tself have been 
included.  The  variation in leaf  shape in this m a
terial is il lustrated in Fig. 2. W hen  possible three 
individuals have been selected to cover  variation 
in the population.  The  differences be tween  p o p u 
lations are conspicuous ,  and the wides t  variation 
occurs  be tween  the islets. Between  the closely 
situated islet populat ions 38, 32 and 42 from the 
E side of  the island there  are great  differences,  
and similarly in the popula t ions  36 and 45 from

the W side. Neighbouring popula t ions  in the 
Andros  area  can be referred to the varieties 
cupaniana, integrifolia, hypochoeriform is  and 
leontodontiform is.

The  cult ivated populations 40 and 41 from the 
Ananes  islets SW of Milos deviate strikingly 
from the o ther  cultivated material in having ra th 
er  thick bluish leaves (Fig. 1). They  can be re 
ferred to var. crassifolia, but herbarium material 
from Ananes  shows different leaf  shapes.  R ech 
inger (1943) reports  var.  crassifolia  f rom Amor- 
gos, Chozoviotissa ,  but  material  from the same 
locality s tudied by me canno t  be identified with 
this taxon.  One sheet with the same leaf  shape as
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Table 1. Reichardia  picroides.  Cum ulative germination of achenes.

Ages of 
achenes

Type of 
achene

No. of 
seeds 4 7 10 12

Germination after days 
14 17 19 21 27 34 42 49 63

Total
%

inner 89 0 41 46 47 47 47 47 47 47 48 48 48 48 54
1 year outer 96 11 63 72 73 73 74 75 75 75 75 75 75 75 78

inner 117 0 2 20 34 46 76 84 9! 96 96 99 99 99 852 years outer 120 0 1 18 24 40 67 72 74 104 108 108 108 108 90

inner 24 0 1 1 3 3 3 3 3 3 3 3 3 3 133 years outer 75 0 1 1 2 2 2 2 2 2 2 2 2 2 3

the cult ivated  plants  f rom Ananes  has been seen  
from the small island o f  Liadi W o f  Amorgos .  
But  from Liadi  there is also one collect ion with 
deeply p inna ti sec t  leaves.  An invest igat ion on 
fur ther  material  from the Amorgos  and Ananes  
areas  would  probably  show  a pa t te rn  similar  to 
that from Andros.

V a r ia t io n  b e t w e e n  a r e a s

The varia t ion within the  Aegean  a rea  is i l lustrat
ed in Fig. 1. All the cu lt ivated  spec imens  from a 
series of  popula t ions  f rom the N or the rn  Spora-  
des in the nor th  to Kriti in the sou th  are il lustrat
ed. Any tendencies  tow ards  a regional differ
entiat ion are disguised by the great  differences 
be tween  popula t ions  o f  the same a rea  and part ly 
also by the wide variat ion within some large p o 
pulat ions.

C o n c l u s i o n s

N o regional  differentiat ion can be traced in the 
Aegean area.  In large popula t ions  on large is
lands the variat ion is mainly be tw een  individ
uals,  in the islet material  mainly between p o p u 
lations. T he  wide morphological  variation may 
largely be genera ted  in small populat ions on is
lets and  rocky  ou tc rops  along larger  islands. 
A no the r  possible in te rpreta t ion  is tha t  the small 
isolates rep resen t  ex t re m e  var iants  which are 
derived  by  founder  effect  f rom variable popula 
t ions on main islands.

The 5 variet ies  in Rech inger  (1943) do not  de 
serve taxonom ic  recognit ion .  In some large p o 
pulat ions studied different  individuals  referable 
to up  to 4 o f  these  varie t ies  have  been  found.

G erm ination  tests in  R eich ard ia  p icro id es

R .  p i c r o id e s  has two kinds of  achenes ,  the ou te r  
ones are brown,  4-5-angled,  tube rculate,  the in
ner ones white,  4-5-angled,  smooth .  The  differ
ence in shape of  the inner and ou te r  achenes  may 
imply differences in function such as dormancy  
tendenc ies.  Such tendenc ies  among the achenes  
may also have an influence on the populat ion  
dynamics in the material,  tending to  conserve  
variabili ty by a buffering effect against drift or  
temporary  selective forces. The achenes  avail
able for the test were 1, 2 and 3 years  old. The 
1-year-old achenes  had been  harves ted  from 
greenhouse  cultivat ion,  the others from wild po 
pulations. All achenes  had been s to red  under  
uniform condit ions,  dry and at room  tem pera 
ture.

The results  are shown in Table 1. Most  o f  the 
germination occurred  during the first 3 weeks  
after sowing.  Both kinds of  achenes  germinated 
to a high percen tage during the first 2 years.  
Most of  the remaining ones  had lost the ir  viabili
ty al ready after 3 years.  This may suggest tha t  no 
long-lived seed bank  is built up. N o  difference 
be tween  the two kinds of  achenes  was  found.

C yto log ica l ob servation s

The ch rom osom e  num ber  has been  determined 
for  most  of  the cultivated material.  T he  result is 
in accordance  with previous counts  from other 
parts  of  the Mediter ranean  a rea  (Table 2).

The  ch rom osom e  morphology could be ad e 
quately  studied in 10 spec imens of  R .  p ic r o id e s  
from 7 localities. Id iograms were  cons truc ted  for 
each o f  them from 6-10 good pla tes  in aceto-
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Table 2. Reichardia.  C hrom osom e num bers and localities o f  investigated material.

Locality 2n

Reichardia picroides
Skiros. W and NW  of Krini. 1972, S. Snogerup & G ustafsson. 14
Skiros. Akr. Korakia. 1972, S. Snogerup & Gustafsson. 14
Allonisos. W N W  of the harbour. 1972, S. Snogerup & Gustafsson. 14
Allonisos. O rm os Tsoukalia. 1972, S. Snogerup & Gustafsson. 14
A ndros. NW  o f Gavrion. 1971, S. Snogerup & v. Bothmer. 14
Andros. The islet of Kilandra V rakhos. 1971, S. Snogerup & v. Bothmer. 14
A nanes. The N W  island. Runem ark  & Bentzer 29769. 14
A nanes. The S small island. Runem ark  & Bentzer 29750. 14
Kriti. Agia Marina, 5 km W of Chania. 1973, Gustafsson. 14
Kriti. 2 km E o f  Sitia. 1973, Gustafsson. 14
Sicily. Castel Mola. S. Snogerup & Gustafsson 1304. 14
Sicily. 14 km E of Caltanisetta. 1973, S. Snogerup & G ustafsson. 14
Sicily. 5 km SW  of S Caterina Villarmosa. 1973, S. Snogerup & Gustafsson. 14
Sicily. Marianopoli. S. Snogerup & Gustafsson 1349. 14

Reichardia  tingitana
M orocco. 1.5 km N of Mdiq. Cabo Negro. 1972, Dahlgren & Lassen. 16
M orocco. 15 km N of Asilah. Oued Tahadart.  1972, Dahlgren & Lassen. 16

u Q D o d  
□ □ □ □ □

A
Fig.

B

Ö D O o n  
D f l D O D

3. Idiograms of Reichardia picroides. - 
ros, N W  of Gavrion. — B: Kriti, E of Sitia.

A: And-

longer arm, pairs 4-5 ,  pairs 6-7.  There  are ap 
parent ly  differences in the idiograms but  the only 
well -documented ones are those for  pair 3. H o w 
ever ,  the differences are not  great  and the karyo
type  in general  is fairly cons tant .  There are also 
indications of  cytological stability from the fert i 
lity of  the cultivated material.  Of  72 observed 
individuals 67 had a pollen stainability of  over  
95 %, 4 had be tween 90 and 95 % and 1 had 
72 %.

orcein squash  preparat ions.  All 7 ch romosom e 
pairs  are submetacent r ic  (Fig. 3), varying in 
length from 1 to 10/rm, mainly depending on the 
degree  of  cont ract ion.  In one  and the same plate 
the longest  ch rom osom e  pair is about  twice as 
long as the shor tes t  one.  It has not been possible 
to identify each  ch rom osom e pair  bu t  the fol low
ing grouping can be made:  pairs 1-2, pair 3, 
satel li te c h rom osom e  with the satellite on the
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New species of Aethionema and Peucedanum from the Greek 
mountains
A R N E  STRID  and K O S T A S P A P A N IC O L A O U

Strid, A. & Papanicolaou, K. 1980 12 15: New species o f  A ethionem a and P eucedanum  
from the Greek mountains. [Materials for the Mountain Flora of Greece, 5.] Bot. N o tiser  
133: 521-526. S tockholm. ISSN  0006-8195.

Aeth ionem a carlsbergii sp. nov. (Brassicaceae) and P eucedanum  lavrentiadis  sp. nov. 
(Apiaceae) are described. T he form er has been collected in the summit area o f  Mt Taiye tos  
on Peloponnisos only. The la tter  occurs on Kajmakcalan, Smolikas and Gram mos in N and 
N W  Greece and is divided into two subspecies, ssp. lavrentiadis  on Kajmakcalan and ssp. 
multicaulis  on the o ther tw o mountains. The affinities o f  the new taxa are d iscussed.

Arne Strid  and  K ostas  P apanico laou , Institute o f  Sys tem atic  Botany, University o f  C open
hagen, 140 Gothersgade, DK-1123 Copenhagen K, Denmark.

Aethionema carlsbergii Strid & Papanicolaou 
sp. nov . ,  Fig. 1.

Grig, coll.: Greece, Nom. Messinias, Ep. Kalamon: 
Mt Taiye tos , along rocky ridge leading up to the main 
summit from the south, above place called Vrisi tou 
Dhespoti ju s t  W of the crest,  2300 m. Damp calcareous 
scree. Strid & Papanicolaou no. 15331, 1.7.1979. Holo- 
type in C; isotypes in A TH , G, LD and Herb. G reu ter  
(Berlin).

H erba  perennis, glabra. Culmi floriferi 6-10 cm alti, 
p lerum que non ramificati. Folia inferiora opposita , late 
o bovata  vel suborbiculata, 6 -1 0 x 4 -6  mm magna. F lo 
res 12-35 in racemum simplicem bracteis caren tem  
dispositi. Petala 3,6-5,4 mm longa, pallide rosea. Sili- 
cula orbicularis, 4,9-6,2 mm lata, unilocularis, semen 
unicum fovens, ala purpurea latitudine aequali margi- 
nata, apice emarginata stylo 0 ,3-0,4 mm longo e sinu 
haud eminente.

Glabrous perennial herb  with a long, thin,  
woody  rhizome. Base o f  s tem more  or  less 
woody,  producing a few ascending to suberec t ,  
usually unbranched  he rbaceous  f lowering shoots
6-10 cm long. Low er and  m iddle  leaves  oppos ite ,  
shor t-pet iolate,  ovate-orb icu lar  to broadly ellip
tical, ent ire ,  obtuse,  6 - 1 0 x 4 - 6  mm,  glaucous ,  
so m ew h a t  fleshy, with inconspicuous  veins;  
upper leaves  subopposite  to al ternate,  sub- 
sessi le,  ovate to broadly oblong,  7 - 9 x 3 .0 - 4 . 5  
mm. In florescence  a s imple,  ebrac tea te  
raceme,  condensed  in early anthesis ,  later  
elongating (fruiting racem e 20-40 mm long). S e 
pals  2 .0 -2 .6  mm long, greenish-purple,  with 
scarious margins; outer  ones  modera te ly s ac 

cate,  boa t-shaped,  0.5-0.6 mm wide (when not 
f lat tened),  elliptical, obtuse;  inner ones  flat, 
narrowly  obovate ,  0 .8-0 .9  mm wide.  Petals  
3 .6 -5 .4 x  1.8-2.6 mm, pale pink; claw more  or 
less equalling the sepals; blade suborbicular .  
F ilam ents  o f  outer  two s tamens  1.1-1.3 x  c. 0.2 
mm, cylindrical or somewhat f lat tened,  slightly 
inward-curving,  purplish in fully developed 
f lowers;  f ilaments of  four inner s tamens  1.5-1.8 
x  c. 0.4 mm, flat tened,  with a consp icuous  tooth 
in the upper  third. A nthers  c. 0.6 mm long,  
ovoid,  acute,  pale yel low. N ectar ies  scarcely 
visible in dried material.  Ovary  at anthes is  ellip
soid, c. 1.6 mm long; s tyle c. 0.4 mm long; s t igma 
small,  capitate.  Fruiting pedicels  erec to -pa tent ,  
straight,  4-7 mm long, distinctly thickened at the 
apex.  In fruc tescence  ra ther  dense,  with more  or 
less imbricate siliculae. Silicula  orbicular,  
4.9 -6.2 mm wide,  unilocular  and 1-seeded,  shal
lowly emarginate  at both  ends;  loculus a rea  el
liptical, c. 4 x 2  mm, greenish-yellow, suture c o n 
spicuous ;  wing c. 1.8 mm wide at the middle,  
uniform or slightly widening towards  the apex ,  
subentire,  greenish-purple.  Free par t  o f  style  
0 .3 -0.4 mm long, scarcely exceed ing the apical 
notch.  Seeds  oblong,  smooth ,  light b rown,  slight
ly mucilaginous, 1.7-2.0 mm long, 0.8-1.0 mm 
wide and 0.5-0.8 mm thick.

Our  new species had apparently  been  collected 
as early as 1829 by the French botanist  Des- 
p réaux who,  together with Bory de St-Vincent ,
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explored parts  of  Peloponnisos  and the Kik- 
ladhes.  It was  not mentioned  in C h a u b a rd ’s 
N ouve lle  f lo re  du P éloponnése  et des C yclades,  
where  collect ions from this expedition are 
o therwise  listed, but the plant  later  came to the 
at tent ion of  Boissier who,  in F lo ra  Orientalis (1: 
337, 1867) placed it under  Crenularia o rb icu la ta , 
a species described by himself  from Mount 
Athos  (see Ann.  Sei. Nat .  Sér. II, 17: 181, 1842). 
The  citation in Flora Orientalis is: “H ab. in 
cacum ine  m ontis  A th o s  Macedonice (Auch. exs. 
336! G risebd), in cacum ine  Taygeti (Des-  
p rea u x!)” . The only specimen  in the Boissier 
H erba r ium  which may originate from the Des- 
préaux collection is marked “ Hutchinsia cepece- 

fo lia .  Sommet du Taygéte.  Lenorm and  1844” . It 
is possible tha t  Leno rm and  acquired  a specimen  
from the Despréaux collect ion for  his herbar ium 
and tha t  this is now the only one preserved  in the 
Boissier  Herbar ium. It is a f lowering spec im en 
probably  conspecif ic with our  new species but  
not possible to de te rmine with certainty;  the 
poor  condit ion  of  the spec im en  explains why 
Boissier  bel ieved it to be conspecif ic  with Crenu
laria orbiculata (A eth ionem a orbiculatum )  f rom 
Mount Athos .  This mistake was repea ted by 
subsequen t  au thors (Halåcsy  1901, H ayek  1925, 
Rechinger 1950, Chater  1964). W hen  the plant  
was  rediscovered in 1979 (after  150 years!) it 
became clear  that it is totally distinct f rom 
A eth io n em a  orbiculatum .

The  species with 1-seeded siliculas originally 
descr ibed under  Crenualria  or  E unom ia  are now 
placed in the genus A e th io n em a  (see Hayek 1925 
p. 472, Chater  1964 p. 322, Hedge 1965 p. 314 
ff.). O f  the previously descr ibed species A e .  
carlsbergii most  closely resembles  A e .  poly-  
galoides  DC. The latter  is a somew hat  obscure  
species represen ted in the De Candolle H e r 
barium (G-DC) by a single, ra the r  miserable 
spec imen  labelled “ S c io” [Chios]. This plant is 
woody  at the base with a few flowering shoots c. 
7 cm long. The  leaves are al ternate,  short-pet io-  
late,  subacute ,  and 5 - 8 x 1 .5 - 2 . 5  mm. The ripe 
siliculas (see Fig. 1 E) are suborbicular ,
4 - 5 x 4 .5 - 5 . 5  mm, emarg inate at both ends,  with 
a uniformly wide,  subentire wing and free part  o f  
style c. 0.9 mm. The fruiting pedicels  are erec t  
and 4-5 mm long. The single seed is c. 1.7x1.1 
mm, broadly  elliptical and obtuse  at both ends.

In the Boissier  Herbar ium (G-Boiss.)  there are 
th ree  spec imens under  the name A e. polygaloi-
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des .  One is labelled “ Sipyle”  (“ in monte Sipylo 
supra  M agnes iam” , cf. FI. Or. 1: 337, 1867) and 
m a tches  the type specimen in the shape of  the 
silicula, but has wider, obovate  leaves which are 
som et im es  opposite  in the lower part o f  the 
plant.  Another  specimen from Chios (leg. 
O rphanides)  lacks f lowers and fruits and cannot  
be de termined  with certainty.  A f lowering 
spec im en  from Poros (leg. Wiedemann) has 
oppos ite ,  obovate lower leaves,  but the siliculas 
are too  young for  it to be possible to determine 
with certain ty  whether  it belongs to A e. poly-  
ga lo ides .  There seem to be no recent  collect ions 
o f  this species from Greece ,  but a collect ion by 
Davis from the Anta lya province is cited in the 
F lo ra  of  Turkey  (Hedge 1965).

A e th io n e m a  orbiculatum  (Boiss.) H ayek  is 
endem ic  to the summit  a rea  of  Mount Athos 
where  it grows in crevices of  limestone rocks.  It 
differs from Ac. carlsbergii in a number  of  ch a r 
ac te rs ,  notably the habit (s trongly woody at the 
base,  much-branched,  bushy) and the small,  
acu te  siliculas (see Fig. 1 G).

A n o th e r  related species is Ae.  retsina  Phitos & 
Snogerup  (1973) from the island of  Skiros and 
ad jacen t  small islands. It grows in marit ime 
l imes tone cliffs and is somewhat similar to Ae.  
orb icu la tum  in habit,  but  differs conspicuously 
in the shape of  the siliculas (see Fig. 1 F). It 
resembles  the Turkish A e. eunom io ides  Boiss.,  
but  differs in the style which is up to 2 mm long 
and clearly exceeds the shallow apical notch;  in 
A e. eunom io ides  it is less than 0.5 mm and in
c luded  in the narrow, acute  notch.

A e th io n e m a  carlsbergii was found on som e
what  dam p but rather  barren  calcareous  scree 
ju s t  wes t  of  the main ridge of  Mt Taiyetos and 
due south  of  the summit at c. 2300 m. It was 
fairly com m on  in a small area  of  roughly 
300 x 100 m, but  was not observed  in o ther  places 
and is probably strictly local since it has been 
over looked  for  a century and a half  by all previ
ous visitors.  Apparently it is a short-lived pe
rennial,  thus differing from the long-lived, 
s trongly woody-based  Ae. orbiculatum  and Ae.  
retsina.  Growing together with it in the type lo
cal ity were  only a few o the r  species,  including 
R a n u n cu lu s  suhhom ophy llus  (Halåcsy) Vierh.,  
R . brevifolius  Ten.  and G eocaryum  peloponesia-  
cum  Engs trand.

The  specific epithet is in honour  of  the Carls
berg Foundation  and its long-standing patronage
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A. polygaloides A. orbiculatumA. retsina

Fig. 1. A eth io n em a  carlsbergii.  — A: Habit. —  B: F low er and  petal. — C: F low er with sepals, petals and 2 o f  the 
inner s tam ens removed. Left: O ne inner (longer) s tam en . —  D: Silicula (cross section below). —  E: Silicula of Ae.  
p o lyg a lo id es , type specimen (G -D C ).  —  F: Silicula o f  A e .  retsina  (redrawn from Phitos & Snogerup 1973 p. 145). 
—  G: Silicula o f  A e. orbiculatum-, M ount A thos, S o f  the sum m it,  1850 m (Strid & Papanicolaou no. 15955, 27.7. 
1979).
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of Danish science.  A e th io n em a  carlsbergii was 
the first new species to be found on our  Greek 
mountain  expedit ion of  1979 f inanced by the 
Foundat ion.

P eu ced an u m  lavrentiad is Strid & Papanicolaou 
sp. nov. ,  Fig. 2 A - E

Orig. coll.: G reece, Nom. Florinis/Pellis: Mt K ajm ak
calan (Voras Oros), summit area , 2450-2520 m, a few 
hundred m etres from the Jugoslavian border. Smooth 
alpine grassland dominated by N ardus  s tr id a  and Fes- 
tuca  spp.; som e rocky outcrops at the summit. Mica
ceous schist. Strid & Papanicolaou no. 16599, 
17.8.1979. H olotype in C; isotypes in A TH , G, LD and 
H erb. G reu te r  (Berlin).

H erba  perennis ,  glabra, radice palari. Folia basalia 
2 ,0-7,5 cm longa, 2- vel 3-pinnata, laciniis terminalibus 
oblongis vel late linearibus, 1,2-2,3 mm longis. Culmi 
1—8(—12), non ramificati, foliis destituti, 6-21 cm longi. 
Umbella e 5-7 radiis com posita, bracteis plerumque 
nullis; bracteo lae  cuiusque umbellulae 4-5, lineari-lan- 
ceolatae. Petala  alba vel roseola. F ruc tus  e dorso valde 
com planatus , ellipticus vel obovatus ,  6 -8 x 4 -5  mm 
magnus, alis lateralibus 0,7-1,3 mm latis marginatus. 
Valleculae univittatae.

Glabrous  perennial  herb.  Tap-root  fairly stout,  
vertical ,  te re te ,  3-10 mm in diameter ,  t ransverse 
ly str iate,  pale brown. R h izo m e  short,  woody,  
branched or  unbranched;  apex  at least in young 
plants  c lo thed  with the dark  brown,  fibrous re 
mains of  leaf  sheaths  from previous  years.  S te m s  
1—8(—12), ascending to erec t ,  6-21 cm long, un 
branched,  tere te,  slightly sulcate,  0.8-2.2 mm  in 
d iameter ,  pale green to straw-coloured .  Basal  
leaves  (3—)6—15, 2 .0 -7 .5 x 0 .8 -1 .8  cm; blade as 
long as or  longer than the pet iole,  oblong to 
broadly  oblong in outl ine,  2- or  3-pinnate; pri
mary segments  3-5 pairs, ovate in outl ine; ulti
mate lobes oblong to broad ly  linear, 1.2-2.3 mm 
long, with very  narrow, minutely toothed hyaline 
margins,  acu te  or  obtuse.  Cauline leaves  lacking. 
U m bel  12-25 mm in d iamete r  when flowering; 
rays 5-7,  5-8  mm long, unequal ,  minutely scab- 
r id-papillose especially on the inside. Bracts  
usually lacking (rarely few and caducous).  Par
tial um b e l  with 8-14 f lowers on 1.2-3.0 mm long 
pedicels.  Bracteo les  4-5,  2-7 mm long, li
near -lanceola te,  green or  tinged with pink,  
somet imes  with scarious margins in the lower  
part,  acuminate.  Petals  white or  pale pink, 
s trongly incurved,  glabrous.  O vary  obovoid or 
ellipsoid, 0 .6-1 .0  mm long, glabrous;  styles very 
short ,  erect .  Fruiting um bel  with rays  8-13 mm

long, somewhat thickened;  pedicels  2 .5-4 .0  mm 
long. Fruit strongly com pre ssed  dorsally,  ellipti
cal to narrowly obovate,  6 - 8 x 4 - 5  mm, glabrous;  
dorsal  r idges rather  prominent ,  not winged;  lat
eral ridges winged,  wings closely adpressed  to 
one another ,  0.7-1.3 mm wide; val leculae 1-vit- 
tate  with 1 resin-canal; commisures  flat, with 2 
small vittae.  Sty lopodium  small,  conical; s tyles 
c. 0.7 mm long, more or  less spreading,  often 
absent  at maturity.

P eucedanum  lavrentiadis  appears to be a dis
t inct  species without close relatives.  The only 
o the r  P eucedanum  species without  cauline 
leaves,  at least  in the Balkan Peninsula and T u r 
key,  is P. alpinum  (Sieber ex Schultes) Bur t t  & 
Davis. The latter  differs in a number  of  impor tant  
charac te rs ,  however ,  and must  be placed in a 
different sect ion of  the genus  (cf. Chamber lain 
1972 p. 479).

The new species was found immediately SW 
of  the summit  of  Kajmakcalan  at an al t itude of  
2480-2500 m in an alpine m eadow  with some flat 
ou tc rops  of  micaceous schist.  It was abundant  
(several  hundred  individuals) in a small area,  but  
is probably strictly local. F o r  a list o f  o ther  spe 
cies collected in the summit  a rea  of  Mt K a jm ak
calan  see Strid (1978 p. 214).

The  specific epithet is in honour  of  the distin
guished Greek  botanist  Georgios Lavrentiades ,  
professor  at the Universi ty o f  Thessaloniki.

Plants  from Kajmakcalan are characterized  by 
an unbranched  or  sparingly branched ,  densely 
f ibrous woody  stock,  1-3 erec t  s tems and acute 
leaf  laciniae. Plants from Smolikas and G ram 
mes ,  which must  also be refer red  to this species,  
differ in a number  of  charac te rs  and may be 
referred to a separate subspecies:

P eu ced an u m  lavren tiad is spp.  m u lticau lis Strid & 
Papanicolaou ssp. nov. ,  Fig. 2 F

Orig. coll.: Greece, Nom. Ioannina, Ep. Konitsa: Mt 
Smolikas, SE side, place nam ed Gangarantza, alt. 
2200-2400 m. On peridotite and serpentine. E. Stama- 
tiadou no. 13511 bis, 25.7.1971. H olotype in ATH; 
isotypes in C and G.

Other collections:  Nom. & Ep. Kastorias: Mt Gram- 
m os, near a small lake called Limni G estona N E  of the 
sum m it, very close to the Albanian border, 2350 m. 
Rocky ridge. Schist. A. Strid & E. Zacharof no. 16804, 
23.8.1979 (A TH , C, LD). A single, somewhat poor 
specimen collected by Hartvig and Seberg on Mt Smo-
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resin  canal

Fig. 2. A -F :  P eucedanum  lavrentiadis.  —  A -E : ssp. lavrentiadis  (Strid & Papanicolaou no. 16599). —  F: ssp. 
m ulticaulis  (Stamatiadou no. 13511 bis). —  A: Habit. —  B: Part of flowering umbel. — C: Flower seen from 
above and in side view. —  D: Fru it ,  dorsal face. —  E: Mericarp in cross section. —  F: Habit.
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likas (no. 4525, C) probably belongs to this taxon as 
well.

A ssp. lavrentiadis  differt rhizom ate ramificato, cauli- 
bus ascendentibus 2—8(—12), laciniis foliorum obtusis.

Differing from ssp. lavrentiadis  in the following 
charac ters :  Rhizome b ranched ,  fibrous w hen 
young, but often lacking fibres in old specim ens. 
L eaves  usually less than  4 cm long, 2-pinnate; 
prim ary  segm ents usually 3 pairs; laciniae rela
tively short and broad, ob tuse  or subobtuse . 
S tem s (1—)3—8(— 12), ascending  to suberect,  up to 
14 cm long.

Subspecies  multicaulis  grow s on m oderately  dry 
rocky  ridges, w hereas ssp. lavrentiadis  was 
found in a dam p alpine m eadow  on m icaceous 
schist. This may explain the difference in habit, 
bu t there are probably hered ita ry  differences as 
well. The diagnostic details o f  umbels, flowers 
and  fruits are so similar in the tw o forms that 
they  can scarcely be separa te  species. More m a
terial should be looked for in the border area  
be tw een  G reece, A lbania and Jugoslavia (e.g. on 
Bela Voda).

A cknow ledgem ents .  The field work was financed by 
grants from the Carlsberg Foundation. The Latin diag
noses were prepared by Dr T. Christensen and the 
drawings by Mr B. Johnsen.
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Notes on 32 taxa, all with few previous records from G reece, are given. Distribution in 
Greece is show n for the following species: Asplenium  viride H udson , Thymus parnassicus  
H alåcsy, A sphode lus  albus Miller, Coeloglossum viride (L.) H artm . and Avenula aetolica  
(Rech. fil.) J. Holub.

R oy Franzén, Departm ent o f  P lant Taxonomy, University o f  Lund, Ö. Vallgatan 18-20, 
S-223 61 Lund, Sweden.

The m ountains  are situated in N C G reece, i.e. in
I

W M acedonia  (see Fig. 1). Mt Siniatsikon (2111 
m) consis ts  mainly o f  hard lim estone and schist, 
the northern  slopes and the  sum m it, i.e. the area 
visited, w ere steep and s tony  at altitudes above 
c. 1500 m. No floristic da ta  from  this area have 
previously  been published. The near-lying Mt 
V erm ion, on the o ther hand, has been visited by 
several botan is ts , e.g. G an ia tsas  (1939, 1955), 
R ech inger (1939 b), Quézel & C ontandriopoulos  
(1968) and  Voliotis (1975, 1976). Rocky m eadow s 
covgr m uch  o f  the alpine zo n e ,  some in parts 
being s trew n with boulders . T he  spaces betw een 
the rocks  are often deep and  shady and shelter 
m any m ontane  species such  as Pact nemoralis,  
A c ta ea  spicata , L a m ia s tru m  galeobdolon , G a
lium odor at uni, Paris quadrifo lia  and Polygona-  
tum  verticillatum.

On the northern  slopes, SW  o f  the peak known 
as Mavri Petra  (2026 m), are  dam p m eadow s by 
num erous  rivulets with spec ies  such as Erio- 
p h o ru m  latifolium, G eum  cocc ineum , P o lygo
num  bistorta , C ardam ine raphanifo lia  ssp. acris, 
A ju g a  rep tans, Carex sero tina  ssp. serotina, Lu-  
zula slide tic a, L uzu la  luzulina, A ego p o d iu m  po-  
dagraria  and D actylorhiza  sp. T hese  dam p 
m eadow s are am ong those pa r ts  o f  the mountain 
that are  richest in species. M avri P etra  is also o f  
floristic interest. The nam e is derived  from the 
G reek  w ords m avri,  ‘b la ck ’ , and  p e tra ,  ‘s to n e ’,

evidently  because  o f  the blackish lichens cover
ing the summit rocks. Though  Mt Vermion c o n 
sists mainly of limestone Mavri Petra consists  o f  
m ore acid rock. Species res tr ic ted  to this part o f  
the m ountain  are A sp len ium  septentrionale,  
P olypodium  vulgare, P o lygonum  alpinum,  
Sernpervivum  m arm oreum , Jovibarba heuffelii 
and Centaurea napulifera  ssp. napulifera. F u r 
ther  details o f  the vegetation on Mt Vermion can 
be obta ined in the literature cited.

Mt Siniatsikon and Mt V erm ion were visited 
by L.-Å. G ustavsson  and m yself  in 1979 during 
the periods 27-30.6 and 17-22.7.

The nom enclature  follows Tutin et al. 
(1964-1980). Our collections (m arked GF) are 
preserved  at LD and /o r  C (m arked  in the collec
tion lists). H artv ig’s and S tr id ’s material is at C 
(with most duplicates at A T H ), while that o f  
A ldén, G ustavsson  and Snogerup  is preserved at 
L D  (in the tex t abbrevia ted  H, S, A, G and Sn 
respectively). S tam atiadou ’s collections are at 
A T H  with some duplicates at C.

A p iaceae

P eu ced an u m  o ligoph yllu m  (G riseb.) Vandas ssp. 
o ligop h y llu m

Collections:  Mt Vermion, 10 km W of N aousa, 
1950-2052 m. G F  8653 (LD, C); 11 km W of N aousa, c. 
1975 m, G F  8446 (LD).
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1 0 0  km50

I I a b o v e  1 0 0 0  m

Fig. 1. Some of the mountains m entioned in the text. 
Be: Bela Voda; Gr: Gram m os; K a (north): K aim ak
calan; K a (south): K arava; Mi: Milea; 01: Olympus; 
Os: Ossa; Si: Siniatsikon; Sm: Smolikas; Ti: Timphi; 
Tr: T rapos; Tz: Tzena; Ve: V erm ion, and Vo: Vouri- 
nos.

This taxon has recently  been  reco rded  from the 
mountains of Iti, V ardousia , O xia and Timfres- 
tos in S terea  Ellas by G ustavsson  (1978 a), and 
was previously only reco rded  from Mt Pangaion 
(M arkgraf-D annenberg  1976 p. 103) and Mt 
K aim akcalan (Rechinger 1936). It has also been 
collected on Mt G ram m os (H  6790, S 16768 and 
16884, see Strid & Papanicolaou  in press), Mt 
Smolikas and Mt Bouchetsi (H 4332 and 6709 
respectively).

On Mt Vermion it grow s in grassy  places on 
the subalpine slopes.

G eneral distribution: N & C G reece , Albania 
and S Jugoslavia.

S eseli peu ced an oid es (Bieb.) Kos.-Pol.

Collection: Mt Vermion, 11 km W of N aousa, c. 1975 
m, GF 8445 (FD).

This species has previously  only been recorded  
from Mt Falakron  (R echinger 1939 b), Mt Iti in 
S te rea  Ellas (Maire & Petitm engin 1908, la ter by 
o thers) , Mt Bela V oda (Zaganiaris 1940), Mt Sina 
in P indhos (H alåcsy 1901) and Mt Leila (Voliotis 
1976). It has resently  been collected in S terea  
Ellas on Mt K aliakouda, Mt Oxia and Mt Yiorla 
(G 2863, 6357 and 5991 respectively), and in 
P indhos on the following mountains: Baros, T ra 
pos, K a ra v a  (A 3082, 3882 and 4294 re sp ec t iv e 
ly), on G ram m os (S 16787), Paikon (G reu ter  
14036) and K aim akcalan (S tam atiadou 19429).

On Mt Vermion S. peucedano ides  occu rred  
sporadically  in stony subalpine m eadows.

G eneral distribution: S & C Europe, through 
N A nato lia  to the C aucasus .

A sp len ia cea e

A sp len iu m  lep idum  C. Presl

Collections:  Mt Siniatsikon, 6 km SSE of Vlasti, c. 
2075 m, G F  8011 (LD); 5.5 km SSE of Vlasti, c. 2000 
m, G F  8083 (C).

A. lep idum  seem s to be rare  in G reece, and is 
know n only from a few localities in S terea  Ellas 
and N G reece. Quézel & C ontandriopoulos  first 
reported  it from Mt G iona in S terea  Ellas (1965
a), and the species was la ter collected on Mt 
V ardousia  (Quézel 1973, G 1306 and 3221) and 
Mt P arnassos  (G 2093, 3545, 3546 and 7086) in 
the sam e area . In N G reece  it has been collected 
on Mt G ram m os (H 6858) and Mt Pangaion (Sn 
71-317). On a map in B row nsey  (1976 p. 238) the 
species  is indicated by a dot in N G reece, but no 
exac t locality is know n to me.

This species is a strict chasm ophyte  and 
occurs  on Mt Siniatsikon in crevices o f  N-facing 
lim estone rocks at altitudes above 2000 m.

G eneral distribution: SE  Europe, ex tending 
w es tw ards  to SE F rance; Crete. Map in B row n
sey (1976 p. 238).

A sp len iu m  virid e H udson

Collection: Mt Vermion, 11 km W of Naousa , c. 1975 
m, G F  8520 (LD).

Fig. 2. Known localities in G reece for five species. —  A: Asplen ium  viride. -  B: Thymus parnassicus.  —  C: 
Avenula  aetolica. — D: A sphodelus  albus. — E: C oeloglossum viride.
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This species has several localities scattered  all 
over G reece ,  mainly in the northern  parts. The 
d istribution map (Fig. 2 A) is based  on material 
collected by  G, H, S and Sn and on records  in the 
following literature: A ldén (1976), H alåcsy
(1904), K itanov (1943), Maire & Petitmengin 
(1908), Q uézel & K atrabassa  (1974) and R e
chinger (1943).

On Mt V erm ion A. viride was rare  and grew in 
shaded  rock crevices.

G eneral distribution: N -tem pera te  regions
(map in H ultén  1962 p. 101).

A steraceae

A ch illea  ch rysocom a Friv. x  A chillea  m illefo lium  
L . ssp. p ann on ica  (Scheele) H ayek

Collection: Mt Vermion, 11 km W o f N aousa, c. 1975 
m, G F  8384 (LD , C).

This hybrid  is intermediate be tw een  the parental 
species in m any features, e.g. ligules pale yel
low, 2 .0-2 .5  mm, involucre 3 .0-3 .5  mm wide and 
cauline leaves  2-3 cm long. It is, how ever, less 
vigorous w ith  fewer capitula , sho rte r  stem and 
few er and less robust basal leaf rosettes  than 
both  paren ts .

It was found among s tones  in a grassy  place 
growing toge ther  with both paren ta l species.

Inula  h irta  L .

Collection: Mt Vermion, 10 km W of Naousa, 
1950-2052 m, G F  8705 (LD, C).

In G reece  this species is res tr ic ted  to the north 
e rnm ost m ountains, and has previously  been re
corded  only from Mt G ram m os on the Albanian 
b o rd e r  (Zaganiaris 1940) and K rousa  Oros near 
Lake Doiran in M acedonia (Turrill 1918). It has 
recently  been  collected on som e m ountains near 
the Jugoslav ian  and Bulgarian borders  by Strid 
et al., i.e. on  Mt Tzena, Mt P inovon, Mt Kerkini 
and  W R odhopi (S 16698, 16577, 16130 and 16427 
respectively) and also by S tam atiadou  in N om os 
E vros  in N E  G reece (nos. 15408 and 15442). See 
also Strid & Papanicolaou (in press). I. hirta  was 
recorded  from  Archipelagi insulis  by Sibthorp & 
Smith (1813 p. 182), but accord ing  to  Rechinger 
(1943) this record  is probably  erroneous.

On Mt V erm ion I. hirta was found on a steep 
S-facing slope among grass and  stones.

BOT. N O T ISE R  133 (1980)

G eneral distribution: S, C and E E u ro p e ,  Si
beria and the Caucasus.

C aryop h yllaceae

C erastiu m  rectum  Friv. ssp. petrico la  (Pancié) H . 
G artner

Collection: Mt Siniatsikon, 6 km S SE  of Valsti, 
1800-2100 m, G F  8027 (LD, C).

K now n only from a  few localities in N G reece ,  
viz. Mt K aim akcalan (Strid 1978), Mt L io u tza  
near the Jugoslavian-A lbanian bo rder  (Q uézel & 
C ontandriopoulos  1968) and Mt Leila (R echinger 
1939 b, Voliotis 1976). It was also collected  by 
Strid near  the village o f  Vlasti N N W  o f  Mt 
Siniatsikon betw een 1000 and 1500 m (no. 509 
and 1193).

On Mt Siniatsikon it grow s on dry  grassy  
slopes facing N - N E  at c. 1900 m.

G eneral distribution: The species is endem ic 
to the Balkan Peninsula, bu t ssp. petricola  has a 
m ore restric ted  area o f  d is tribution, viz. N 
G reece , S Jugoslavia and S Bulgaria. In Tutin 
et al. (1964 p. 144) its occurrence  in Jugoslav ia  is 
queried , but several localities are given in the 
literature (e.g. Bornm üller 1925, F o rm ånek  
1894).

M in uartia  v iscosa (Schreber) Schinz & Thell.

Collection: Mt Siniatsikon, 5.5 km SSE o f  Vlasti, 
1600-1650 m, G F  8122 (LD, C).

This annual species is often confused with M. 
hyhrida  which is com m on in G reece but can be 
distinguished on the alm ost sm ooth  seeds and 
the sho rte r  capsule and sepals. M. viscosa  is 
know n only from N C and N E  G reece, recorded  
from  Mt Karlik-Dagh and the vicinity o f  L ake  
D aoiran by Rechinger (1939 b), Mt Falakron  
(K itanov  1943), L ep tocaryon  near Mt O lym pus 
(Zaganiaris 1940) and from  the island o f  Thasos 
(S tojanov & Kitanov 1950).

On Mt Siniatsikon M. viscosa  grow s on dry 
heavily grazed m eadow s on sandstone  and schist 
toge ther  with Euphrasia stricta, G alium  pari-  
siense  and Genista carinalis.

G eneral distribution: Mainly NC E urope ,  but 
locally w estw ards  to W F rance  and northw ards  
to S Sw eden; the Balkans and C Russia. Map in 
Meusel et al. (1965 p. 148).
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Cyperaceae

Carex lepidocarpa Tausch

Collections:  Mt Vermion, 13 km W of N aousa, 
1880-1975 m, G F 8761 (LD , C); 8 km W N W  of 
Naousa, c. 1300 m, G F  8797 (L D , C).

New for N C G reece. Previously  recorded  from 
Mt Sm olikas (Quézel & C ontandriopou los  1965
b) and Mt Zygos (H alåcsy  1904). It w as also 
collected on Mt Avgo (M 0ller & Bohl Pe te rsen  
no. 1079, C), Mt G ram m os (S 16774, H 6819), Mt 
M avrovouni and Mt V asili tsa  (H 6079 and  5278 
respectively). All these localities are  in N Pind-

i hos.
C. lepidocarpa  was found in dam p m eadow s, 

in both the alpine and m o n tan e  zone.
G eneral distribution: C & N E urope , locally in 

the m ountains of S E urope ; N A m erica  (m ap in 
Meusel et al. 1965 p. 78).

Carex tomentosa L.

Collection: Mt Vermion, 11 km W of Naousa, c. 1900 
m, G F  8555 (LD, C).

N ew  to N C G reece. A rare  species in G reece , 
reported  only from Mt A thos  (Zaganiaris 1940, 
Rechinger 1943) and N europolis  in P indhos (H a 
låcsy 1904).

On Mt Vermion it was found  in a sandy heav i
ly grazed m eadow  by a spring.

G eneral distribution: C & S E urope , excep t 
parts  o f  the M editerranean  region; Anatolia and 
the C aucasus .

Fabaceae

Astragalus mayeri K. M icevski

Collections:  Mt Siniatsikon, 6 km SSE of Vlasti, 
1750-1850 m, GF8073 (LD, C), F ranzén  no. 245 (LD).

1
N ew  for N G reece. This spec ies  was described  
from Mt Galica in S Jugoslav ia  by M icevski 
(1970) and  has since only been  reported  once, 
viz. from Mt Iti by G u s tav sso n  (1978 b). It is 
closely re la ted  to A. ser icophyllus  G riseb .,  an 
endem ic to Albania, S Jugoslav ia  and N & C 
Greece.

Both species are d iscussed  in Micevski (1970) 
and G ustavsson  (1978 b). A .  m ayeri  is said to 
have a m ore  robust habit, n a r ro w e r  a lm ost linear 
leaflets and  a legume with irregular pa tches  of
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either black or white hairs . The plants from 
Siniatsikon have a legume with the characteristic  
indum entum  pattern, but can  with difficulty be 
distinguished from A. sericophyllus  on habit 
and the shape of leaflets. A . m ayeri  was flower
ing during our first visit in June 1979, and fruiting 
specim ens were collected in Septem ber, 1980.

On Mt Siniatsikon A. m ayeri  grow s in crevices 
of lim estone outcrops.

G enera l distribution: E ndem ic  to S Jugoslavia 
and N & C G reece.

O xytropis pu rpurea  (Bald.) Markgr.

Collections:  Mt Siniatsikon, 6 km S SE  of Vlasti, 
1800-2100 m, G F  8029 (LD), G F  8107 (LD) and G F  
8113 (C); 5.5 km SSE of Vlasti, c. 2000 m, G F8095 (C).

This species  is rare in G reece .  It was first col
lected by Guiseppi on Mt O lym pus in 1929 and 
described  in the following year  as O. olympica  
Turrill (Turrill 1930 p. 122). This nam e proved to 
be a hom onym  of  O. o lym pica  St. John from 
M ount O lym pus in W ashington (N W  U .S .A .) ,  
and the  ep ithet for the G reek  plant was changed 
to O. thessa la  Turrill (Turrill 1935 p. 54, cf. 
S to janov  & Jordanov 1938 pp. 192-193). A p
parently  this is conspecific  with O. purpurea  
(Bald.) M arkgr., described  from Albania. The 
o ccu rren ce  of this species on Mt O lym pus has 
been confirm ed by Quézel & C ontandriopoulos  
(1965 b) and by Strid (nos. 153, 11447). Recently  
it has a lso  been collected on Mt Pinovon near the 
Jugoslav ian  border by Strid & Papanicolaou (S 
16578).

On Mt Siniatsikon it g row s on exposed  stony 
ground in the summit area , i.e. from 2000 to 2100 
m (also collected here by S tam atiadou , no. 
16199).

G eneral distribution: E ndem ic  to Albania and 
N G reece .

G eraniaceae 

G eran ium  reflexum L.

Collections:  Mt Vermion, 10 km W of N aousa, 
1950-2052 m ,G F  8681 (C); 11 km W of Naousa , c. 1975 
m, G F  8500 (LD).

In G reece  this species is know n only from P ind
hos and  the  N C part. The localities in Pindhos 
are Mt Zygos, Mt T u rnara  (H alåcsy  1901), Mt 
K arava  (Q uézel & C ontandriopou los  1965 b), Mt
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Timphi (Goulimy 1955), Mt G ram m os and Mt 
Smolikas (H 7179 and 5643 & 5997 respectively). 
In N C G reece  it has previously  only been re
ported  from the vicinity o f  P issoteri (Quézel & 
C on tandriopoulos  1968) and Siatista  (Zaganiaris 
1939).

G. re flexum  was found in the shade of bou ld 
ers in stony m eadow s.

G eneral distribution: E ndem ic  to C Italy and 
the S part of the Balkan Peninsula.

Ju n caeeae

L uzula  luzu lin a  (V ill.) Dalla T orre  & Sarnth.

Collection: Mt Vermion, 13 km W of N aousa, 
1880-1975 m, G F  8756 (LD, C).

This species has previously been  recorded  only 
once from  G reece , viz. Bela V oda near the Al- 
banian-Jugoslav ian  bo rder  (Quézel & C on
tandriopoulos  1968). L. luzulina  can be distin
guished from the superficially similar L . fo r s te r i ,  
which is m ore abundant in G reece , on the long 
s lender stolons and  the capsu le  being distinctly 
longer than  the  yellow ish-brow n perianth.

On Mt V erm ion L. luzulina  grows in dam p 
subalpine m eadow s by s tream s.

G eneral distribution: E ndem ic  to S & C E u 
rope (map in Meusel et al. 1965 p. 86).

L u zu la  su d etica  (Willd.) H artm .

Collection:  Mt Vermion, 13 km W of N aousa, 
1880-1975 m, G F  8757 (LD).

First recorded  for G reece from  Mt Bela V oda by 
Q uézel & C ontandriopoulos  (1968), and later r e 
ported  from Mt Iti and Mt V ardousia  in S terea  
Ellas by G ustavsson  (1978 b).

On Mt V erm ion it was found in dam p m ead 
ows with tall vegetation by rivulets.

G eneral distribution: N E urope  and m ountains 
of C and S Europe.

L am iaceae

M arru b iu m  th essa lu m  Boiss. & Heldr.

Collection:  Mt Siniatsikon, 6 km SSE o f  Vlasti, c. 2100 
m, G F  8140 (LD , C).

V ery similar to  M. cy lleneum ,  a species endem ic 
to S Albania and  S G reece. M. thessa lum  has a

m ore restric ted  distribution area , being endem ic  
to a small part o f  Thessalia  and M acedonia. E ven  
if there are  only slight differences be tw een  these 
taxa the allopatric occurrence  and the apparen t  
cons tancy  of the key charac ters  (chiefly calyx 
tee th , indum entum  and leaf  shape) seem  to ju s t i 
fy trea ting  them as separa te  species.

M. thessa lum  has been reported  from the  fol
lowing localities: Mt O lym pus (H alåcsy  1902, 
la ter by o thers), Mt G odam an  S of Mt O lym pus 
(F o rm anek  1896), Mt O ssa  (H alåcsy 1902) and 
Mt V ourinos (Goulimy 1960, H 6586).

On Mt Siniatsikon M. thessa lum  was found on 
exposed  stony ground in the summit area , i.e. 
above  2100 m.

Stachys alp ina  L.

Collections:  Mt Siniatsikon, 5.5 km SSE of Vlasti, c. 
1700 m, G F  8007 (LD). Mt Vermion, 11 km W of 
N aousa , c. 1975 m, G F  8477 (LD, C).

N ot recorded for G reece in Tutin et al. (1972) 
although reported from Mt Karlik-Dagh (Re
chinger 1939 b, Zaganiaris  1940), Mt V erm ion 
(G aniatsas  1939), Mt Pieria and Mt V arnous  
(Goulim y 1960 a). There  is also a doubtful reco rd  
from the m ountains in L aconia  in S Peloponnisos  
(S ib thorp  & Smith 1809 p. 408). The species has 
recently  been collected by Strid on Mt Pangaion, 
in W Rodhopi and in a locality be tw een  Mt 
O lym pus and Mt T itaros (S 15997, 16378 and 
11833 respectively; see also Strid & Papan ico
laou in press).

S. alpina  differs from the o ther  species in the 
S. g e rm a n ica -group by the presence o f  g landular 
hairs on the upper part o f  the stem. Plants from 
Cranj planina in H ercegovina, Jugoslavia , with 
narrow  and villous leaves have been described  as 
ssp. clinarica by M urbeck (1891 p. 61). H ow ever ,  
accord ing  to material in LD plants with this 
com bination  o f  charac ters  occu r  in the whole 
a rea  of distribution of the species, as do in ter
m ediate forms betw een these  and plants with 
broad  minutely pubescen t leaves. Thus the 
plants described  as ssp. clinarica rep resen t an 
ex trem e form in a continuous variation series.

The plant collected on Mt Siniatsikon has 
leaves which are densely tom entose  beneath  and 
hirsute above. In these features it resem bles  5. 
germ anica  and 5. ty m p h a e a ,  but the s tem  is 
g landular pubescent above. It has been collected
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in the sam e area by S tam atiadou (no. 16204; see 
also Strid & Papanicolaou in press).

S. alpina  grows in grassy  places am ong stones.
G eneral distribution: W, C & S E urope and the 

C aucasus .

T h y m u s p arn assicu s H alåcsy

Collection: Mt Siniatsikon, 6 km SSE o f  Vlasti, c. 1800 
m, G F  8078 (LD).

N ew  to N C G reece. It has a few localities scat
te red  all over  G reece. T he distribution map (Fig. 
2 B) is based  on records in the following litera
ture: H alåcsy  (1902, 1912), H ayek  (1931), Quézel 
& C ontandriopoulos  (1965 a) and Zaganiaris 
(1940).

In Tutin  et al. (1972) J. Jalas suggests that T. 
p arnass icus  is perhaps only a subspecies of the 
m ore w idespread  T. cherlerioides. On Mt Si
nia tsikon, how ever, they  both g row  in the sum 
mit a rea  and can be distinguished on the follow
ing characters :

T. parnassicus:  L eaves  velu tinous, 6 - 9 x 0.9 
-1 .5  mm. In ternodes o f  flowering shoots 3-7 
mm. Bracts  greenish, ovate ,  5 .5 -7 .5 x 2 .2 -3 .3  
mm.

T. cherlerioides:  L eaves  subglabrous, 5 -8 x 0 .4  
-0 .6  mm. Flowering shoots  short,  in ternodes ±  
indistinguishable. Bracts purp lish , linear to lan
ceola te , 4 .0 -5 .5 x  1.2-1.5 mm.

The collection of T. parnass icus  from Mt Si
niatsikon m atches a collection from the locus 
classicus  on Mt Parnassos  (G F  8112, LD).

G eneral distribution: T. cherlerioides  is known 
from the m ountains o f  the C part o f  the Balkan 
Peninsula and from K rym , while T. parnassicus  
is only know n from the m ountains  o f  the S Bal
kan peninsula.

L en tib u lariaceae

P in gu icu la  b alcanica C asper  ssp. b alcan ica

Collection:  Mt Vermion, 13 km W o f  Naousa, 
1880-1975 m, G F  8777 (LD, C).

This Balkan endem ic is know n only from a few 
localities in G reece, viz. Mt K aim akcalan  (Strid 
1978), Mt Smolikas (Quézel & Contandriopoulos 
1965 b) and Mt V ardousia  in S te rea  Ellas (G 
1243, 1480 and 3316).

It grow s in dam p m eadow s in sw am py places

w here  there is no com petit ion  fram tall vegeta
tion.

G eneral distribution: Ssp. balcanica  is en d e
mic to the Balkan Peninsula , while ssp. pontica  
is know n only from T urkey  and the C aucasus 
(m ap in Meusel et al. 1978 p. 416).

L iliaceae

A sp h o d elu s a lbus Miller

Collections:  Mt Siniatsikon, 6 km SSE of Vlasti, 
1500-1550 m, G F  8137 (C). Mt V erm ion, 10 km W of 
N ao u sa ,  1950-2052 m, G F 8693 (LD).

This species is recorded  from  several localities in 
N G reece . The distribution m ap (Fig. 2 D) is 
based  on records in the following literature: Al- 
dén  (1976), H alåcsy (1904), Phitos (1962), R e
ch inger (1939 b, 1943), Zaganiaris  (1940) and 
Turrill (1918).

A . albus  grows in dry s tony  m eadow s, often 
with tall vegetation.

G eneral distribution: S E u ro p e ,  extending 
no r th w ard s  to N W F rance  and  eastw ards  to the 
B alkans.

P aris q u ad rifo lia  L.

Collection: Mt Vermion, 11 km W of N aousa, c. 1900 
m, G F  8559 (LD).

In G reece  P. quadrifolia  is reported  from only a 
few  localities in the northern  parts ,  viz. Mt Fala- 
kron (K itanov  1943, Quézel & Contandriopoulos
1968), Mt Leila (Voliotis 1976), M etsovon in S 
P indhos and Mt O lym pus (Quézel & C o n 
tandriopoulos  1965 b). R ecen tly  it has also been 
co llected  on Mt Smolikas by H artvig  et al. (H 
451 and  5645).

P. quadrifolia  is a m ontane  species which on 
Mt V erm ion  was found in the shady spaces be 
tw een  tall rocks together  with o ther m ontane 
species  such as L am ias trum  galeobdolon , Poly- 
g o n a tu m  verticillatum, A c ta e a  spicata, Galium  
o dora tum  and  Poa nemoralis.

G enera l distribution: M ost o f  Europe; te m p e
ra te  Asia.

P o ly g o n a tu m  verticilla tum  (L .) All.

Collection: Mt Vermion, 11 km W of N aousa, c. 1975 
m, G F  8431 (LD, C).
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A rare species in G reece, reported  from only tw o 
localities, viz. Mt Smolikas (H artv ig  1978) and 
Mt L ioutza  near the Jugoslavian-A lbanian b o r 
der (Quézel & C ontandriopoulos  1968, Quézel 
1969). It has also been co llected  by Strid et al. in 
W Rodhopi, near  the Bulgarian bo rder  (S 16496; 
see also Strid & Papanicolaou in press).

P. verticillatum  was found in the alpine zone, 
in the shade betw een tall rocks  (see Paris quadri

fo l ia  above).
G eneral distribution: M ost of E urope , but a b 

sent from parts o f  the M editerranean  region; 
Anatolia, Afghanistan, the C aucasus  and the 
Urals.

O rch id aceae

C oelog lossu m  virid e (L.) H artm .

Collection: Mt Vermion, 11 km W of Naousa, c. 1975 
m, G F  8430 (LD , C).

This species has several localities scattered in N 
G reece. T he distribution map (Fig. 2 E) is based 
on records  in the following literature: Aldén
(1976), K itanov (1943), R echinger (1939 b) and 
Stojanov & Jordanov  (1938). The northernm ost 
dot in Pindhos refers to a collection by H artv ig  
et al. from Mt Skourtza (H 5545).

C. viride was ra ther com m on on Mt V erm ion 
in grassy  p laces from 1900 to 2000 m.

G eneral distribution: C ircum polar. Map in 
Hultén  (1962 p. 76).

P oaceae

A ven u la  aeto lica  (Rech. fil.) j .  Holub

Collections: Mt Siniatsikon, 6 km SSE of Vlasti, 
1800-2100 m, G F  8021 (C), det. P. Lassen. Mt V er
mion, 11 km W of N aousa, c. 1975 m, G F  8376 (LD), 
det. P. Lassen.

D escribed as A venastrum  aeto licum  by R e
chinger (1936 pp. 680-682) from Aetolia in S te rea  
Ellas and said to occur on Mt Veluchi (=  Mt 
Tim frestos) and Mt K orax  in the V ardousia  
Massif. It has also been reco rded  from Mt 
N em erzk a  on the G reek-A lbanian  border, p rob 
ably on the Albanian side (R echinger 1939 a). 
The species has, how ever, been collected on 
num erous  m ountains by A ldén, G ustavsson  and

Hartvig. Fig. 2 C is based on material collected 
by them  and on the records by Rechinger.

In G reece Avenula  aetolica  grow s on lime
stone , serpentine and sandstone  in dry stony 
m eadow s, screes and cliffs from 1750 to 2450 m.

G eneral distribution: Endem ic to G reece and 
Albania.

A venu la  p ubescens (H udson) Dum ort

Collections:  Mt Siniatsikon, 6 km SSE of Vlasti, 
1800-2100 m, G F  8045, 8046 (LD, C). Mt Vermion, 10 
km W of N aousa , 1950-2050 m, G F  8697 (LD).

A rare species in G reece, recorded  from only Mt 
Falakron  (K itanov 1943), Mt Bela Voda (Quézel
1969) and Mt L ioutza  (Quézel & C on tandrio 
poulos 1968). It has also been collected by G u s
tavsson on Mt Iti and Mt Tim frestos in S terea  
Ellas (G 7321 & 6599 and 5042 respectively).

It was found growing betw een the s tones in 
grassy  places above 1800 m.

G eneral distribution: Most o f  Europe, but a b 
sent in parts  o f  the Arctic and M editerranean 
regions; E Turkey , the C aucasus  and S Siberia. 
Map in Meusel et al. (1965 p. 45).

P olygon aceae  

P olygon um  alp inum  All.

Collection:  Mt Vermion, 11 km W of Naousa , c. 2000 
m, G F  8752 (LD, C).

Restric ted  to the northern  parts o f  G reece and 
reported  from Mt Leila (Rechinger 1939 b, j 
Voliotis 1976), Mt Bela V oda (Quézel & Con- j 
tandriopoulos  1968). Mt V ourinos (Goulimy 
1960), Mt Smolikas (H alåcsy  1908, Quézel & 
C ontandriopoulos  1965 b) and Mt Zygos in P ind
hos (Quézel & C ontandriopoulos  1965 b). It was 
also collected by Aldén in the K atara  Pass and 
on Mt Milea in Pindhos (A 1293 and 5019 respec- j 
lively) and by Hartvig et al. on Mt Bouchetsi and 
in P indhos (H 6782).

On Mt Vermion P. alpinum  was found in scree 
consisting  of large stones near  Mavri Petra.

G eneral distribution: Locally in SW , C and SE 
E urope , S Russia, N Iran and T urkestan . Main 
area  o f  distribution in Siberia. Maps in Meusel 
et al. (1965 p. 130) and Jalas & Suominen (1979 
p. 30).
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R a n u n cu la cea e  

M y o su ru s m in im us L.

Collection:  Mt Vermion, 11 km W of N aousa, c. 1900 
m, G F  8723 (LD, C).

A rare  species in G reece, reported  by H ayek  
(1927) from  M acedonia and Thrace. E xac t 
localities are not given in the literature  and the 
reco rds  m ay be from outside G reece. Its p re s 
ence in G reece  has only recently  been confirm ed 
by G u s tav sso n  (1978 a) who collected it in a 
m elt-w ate r  pool on Mt Iti in S te rea  Ellas. On Mt 
V erm ion  M . m inim us  was found in a similar 
m e lt-w ate r  pool.

T hese  pools, which dry up in the early su m 
m er, are  rare  in G reece. They  have a distinctive 
flora o f  annuals: Lim osella  aquatica , R a n u n c u 
lus lateriflorus  and M yosurus m in im us  occu r  on 
both  Iti and  Vermion. In the pools on Iti o th e r  
species o f  note are L y thrum  thym ifo lium , L. por-  
tula  and Veronica oetea  (see G ustavsson  1978 a).

G enera l distribution: Much o f  E urope , C & S 
Russia, Siberia, Caucasia , N Iran, W Syria, 
T u rk es ta n ,  Cyprus, N W  Africa, N A m erica and 
A ustra lia . Map in Meusel et al. (1965 p. 168).

R a n u n cu lu s la terifloru s DC.

Collection:  Mt Vermion, 11 km W o f  Naousa, c. 1900 
m, G F  8724 (LD, C).

A rare species  previously only recorded  in the 
litera ture  from Mt Iti (H alåcsy  1908 p. 3, G u s
tavsson  1978 a p. 22) but it has also been co llec t
ed by H artv ig  et al. on Mt A nnitsa  in N Pindhos 
(H 5210).

On Mt Vermion it w as found in a dried-up  
m elt-w ate r  pool (see above , M yosurus  m in im us).

G enera l distribution: S & C E urope , R ussia , 
S iberia, Caucasia , W Syria, C Asia and N W  Af
rica.

R osaceae

G eum  coccin eu m  Sibth. & Sm.

Collection:  Mt Vermion, 13 km W of N aousa ,  
1880-1975 m, G F  8774 (LD, C).

This species is often found in the m ountains o f  N 
Pindhos and  N C G reece. F o r  details see G aniat- 
sas (1939), Quézel (1969), Q uézel & C on tand rio 

poulos (1968), Zaganiaris (1940), Strid (1978) and 
H artvig  (1978).

G. coccineum  is readily distinguished on the 
large, bright red flowers and the deflexed sepals 
after flowering. Plants deviating in petal colour 
and o the r  characters  have so m etim es  been d e 
scribed as separate  species (see Bolle 1933 p. 
51). O bvious differences ex ist be tw een  popula
tions. On Mt Vermion all p lan ts  observed  had 
pure orange petals, while Strid reports  (pers. 
com m .) that on Mt. K aim akcalan  all plants had 
bright red petals. The red form  seem s to be the 
com m onest in the G reek m oun ta ins ,  and the va
riant with orange petals p robab ly  does  not merit 
taxonom ic recognition. The plan ts  from Mt 
V erm ion have high pollen fertility values and are 
presum ably  not o f  hybrid origin.

G eneral distribution: Balkan Peninsula  no rth 
w ards to C Jugoslavia and sou thw ards  to N 
G reece; N W  to N E  T urkey . M aps in Gajewski 
(1957 p. 45) and Davis (1972 p. 57).

G eum  riva le L.

Collection:  Mt Vermion, 13 km W of N aousa, 
1880-1975 m, GF 8776 (LD).

Rare in G reece, and first reco rd ed  by S ibthorp & 
Smith (1806 p. 345) from L aco n ia  in Pelopon- 
nisos (needs confirm ation). G. rivale  is also 
know n from Mt Leila (R echinger 1939 b, Voliotis 
1976), Mt Vitsi (Zaganiaris 1940) and  from L aris 
sa in Thessalia  (Beck 1895); it w as recently  col
lected by Strid et al. on Mt K erk in i (S 16205, see 
also Strid & Papanicolaou in press).

On Mt V erm ion G. rivale  grow s in dam p 
m eadow s, usually in tall vegeta tion  by rivulets.

G eneral distribution: M ost o f  E urope  except 
parts  o f  the M editerranean  region; the  C aucasus, 
N Asia and N America. Map in Meusel et al. 
(1965 p. 220).

R u b iaceae

G aliu m  p arisien se L .

Collection: Mt Siniatsikon, 5.5 km SSE of Vlasti, 
1600-1650 m, G F 8 1 1 9 (L D ) .

R eported  from M acedonia  (H ay ek  1931) and 
T hrace  (Turrill 1918). It has been  recorded  from 
the island o f  Thasos (R echinger 1943, S tojanov
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& K itanov 1950) and collected by Strid et al. on 
Mi O lym pus (S 220 and 9298).

This annual species usually occurs  in dry open 
habitats .  On Mt Siniatsikon it was found in a dry 
heavily grazed meadow on sandstone  and schist 
(see also M inuartia  viscosa  above). G. pari- 
siense  has probably  often been  overlooked.

G eneral distribution: S, W and C Europe , on 
the Balkan Peninsula sou thw ards  to  N G reece ; 
A natolia  and N W Africa.

S crop h u lariaceae  

L im oselia  aq u atica  L.

Collection: Mt Vermion, 11 km W of N aousa, c. 1900 
m, G F  8720 (LD , C).

N ew  to N C G reece. First reco rded  from G reece  
from Mt Timphi in N P indhos by Q uézel & C on
tandriopoulos  (1965 b), both  as L. aquatica  and 
L. tenella. On the status o f  the la tter  nam e see 
Aldén (1976). L. aquatica  has recently  been re 
co rded  from Mt K arava in P indhos (Aldén 1976) 
and Mt Iti in S terea  Ellas (G ustavsson  1978 a). It 
was also collected by H artvig  et al. on Mt Annit- 
sa  SW o f  Mt Smolikas in N Pindhos (H  5205).

On Mt V erm ion L. aquatica  was found g row 
ing in a small melt-w ater pool toge ther  with 
M yosorus  m inim us, Sag ina  subula ta  and R a 
nunculus lateriflorus (see above , M yosurus m i
nim us).

G eneral distribution: Eurasia , N Africa,
G reen land  and N America.
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Zohary , M ., H eyn , C. C. & H eller, D. 1980:
C onspectus  Florae Orientalis. A n  anno ta ted  
catalogue o f  the f lo ra  o f  the M iddle East.  F asc i
cle 1, Papavera les  a n d  Rosales.  107 pp. + 2 
maps. Jerusalem . Price $15.

The a rea  covered  by this w ork includes the E 
Aegean islands, T urkey , Iran, Iraq , Syria , L e b a 
non, Israel, Jo rdan ,  the A rabian  Peninsula , 
Cyprus and Egypt. T he book is in the form  o f  an 
annotated  catalogue of the plants o f  the above- 
m entioned countries . In the preface the au thors  
indicate their in tention o f  making quickly a c c ess 
ible inform ation on all species and subspecies  of 
each genus know n from  the area. Such inform a
tion already published in national and regional 
F loras can , how ever ,  readily be ex trac ted  from 
them  direct by anyone  having access  to a bo tan i
cal library. The main value o f  a list o f  this type 
lies in the supplem entary  inform ation w hich is 
not to be found in the  s tandard  F loras  but w hich 
is scattered  th roughou t the botanical li terature. 
There  is no indication in the preface or in the 
advertisem ents  as to  w hether  a com ple te  c o m 
pilation from the literature o the r  than the 
standard  F loras has actually been u ndertaken .  I 
have therefore checked  upon some cases  w here  I 
am familiar with actual inform ation because  of 
my in terest in the groups. The following ex am 
ples will illustrate the general tendency .

Arabis  sudetica  T ausch  is reported  from  both  
Turkey  and Iran by Titz in Bot. Jahrb . Syst. 
1978, 110-139. This is not m entioned in the C o n 
spectus.

The M alco lm ia  f le xu o sa  of  the E A egean  is
lands and T urkey  is referred to subsp. naxensis  
(Rech. fil.) S to rk  (M. naxensis  Rech. fil.) in the 
revision by S tork  in Opera Botanica 33, 1972. In 
the same revision M. graeca  is s ta ted  as  not 
reaching the area  o f  the C onspectus. N e ith e r  of 
these  points are m entioned in the C onspec tu s .

In the revision o f  Erysim um  Sect. C heiran thus  
by Snogerup in Opera Botanica 13, (1967) E. 
rhodium  and E. senoneri  are repo rted  from  the 
E. Aegean islands. This is not included in the 
C onspectus.

Alchem illa  (A p h a n e s ) minutiflora  A zn av o u r  
w as described from T urkey in Bull. Soc. Bot. 
F rance  1899. Its recom bination under  A p h a n e s  
appeared  too  late for the C onspec tus ,  b u t  the 
original nam e is not m entioned either.

The above exam ples  indicate tha t the  list 
excludes such reports  and revisions w hich are 
e ither not in the  F loras or not accep ted  by the 
au thors . The C onspectus  would have been  m ore 
useful if all revisions and all reports  tha t are  not 
obviously accidental had been included. It is still 
helpful for giving a quick indication o f  the 
species con ten t of a given group in the area , but 
the reader  m ust keep in mind that it is mainly 
confined to a com pilation from the  s tandard  
F loras  which are in part far from new and which 
are  o f  uneven  quality. The only add itions  are 
from the few w orks cited after the  preface . 
Every th ing  else must be followed up from  index
es and jou rna ls  by anyone  requiring full in fo rm a
tion on a plant group o f  this area.

Sven  Snogerup



R e v i s i o n  o f  H o r d e u m  s e c t .  A n i s o l e p i s  N e v s k i

R O L A N D  VON B O T H M E R , N IE L S  JA C O B S E N  and E L IS A  N IC O R A

Bothmer, R, von, Jacobsen, N. and Nicora, E. 1980 12 15: Revision of H ordeum  sect. 
Anisolepis Nevski. Bot. N o tiser  133: 539-554. S tockholm. ISSN  0006-8195.

Four diploid South American species of H ordeum  are revised, viz. H. m uticum  Presl,  H. 
cordobense  sp. nov., H . s tenostachys  G odr. ,  and H. chilense  Roem. & Schult. T he  name
H. com pressum  Griseb. is shown to be a synonym  o f  H. stenostachys.

R o land  von Bothm er, Institu te  o f  Sys tem atic  Botany, Ö. Vallgatan 20, S-223 61 L und,  
Sweden.
Niels Jacobsen ,  Institute o f  Sys tem atic  Botany, Gothersgade 140, DK-1123 C openhagen  
K, Denmark.
Elisa N icora, Institu to  de Botanica Darwinion, Calles Labardén  y  Del C am po, 1640, 
Correo M artinez, San Isidro, F .N .G .B .M . ,  prov. Buenos Aires, R ep .  Argentina.

T he presen t paper is the th ird  in a series o f  a 
taxonom ic  revision o f  the genus H ordeum  
(B o thm er 1979; B othm er & Jaco b sen  1979 b; cf. 
also B o thm er & Jacobsen  1979 a).

Sou thern  South A m erica  (A rgentina  and  Chi
le) is one of the cen tres  o f  the genus H ordeum  
(cf. N icora  1978). Within this a rea  all South  
A m erican  species are rep re sen ted ,  some o f  
w hich, how ever, ex tend  their d is tribution fu rther  
north  (cf. B othm er & Jaco b sen  1980). F ou r  main 
g roups  o f  species occur  in Sou th  A m erica, th ree  
o f  w hich have connections  with  N orth  A m erica, 
viz. sect. Critesion,  the H . parod ii-group, and 
the H. pusillum -group. The fo rm er  tw o probably  
also have connections with E uras ia .  The group, 
sect. Anisolepis  dealt with here ,  is exclusively 
South  American.

N evski (1941) referred fou r species to sect. 
A n iso le p is , viz. H. m u ticum  P resl,  H . s ten o s ta 
chys  G odr.,  H. com pressum  G riseb .,  a n d / / ,  chi
lense  Roem. & Schult .,  w ith H . s tenos tachys  as 
the type species. N ev sk i’s c ircum scrip tion  o f  
sect. Aniso lep is  is re ta ined  here ,  but the delimi
ta tion o f  the sections in the genus may su b se 
quen tly  be changed.

T he  following charac te r is t ics  are  com m on to 
the species of sect. A n iso le p is : Perennia ls , with 
narrow , linear spikes and b rit tle  rachis. The 
glum es o f  the lateral spikelets a re  dissimilar, the 
upp er  one is often ±  se tac eo u s ,  and the low er

fla ttened . Glumes o f  the centra l spikelets  are 
also m ore  or less fla ttened. The rachis is often 
distinctly  winged.

M ateria l and  m ethods

Material from the following herbaria  has been studied: 
A, B, BAA, BAB, BM, B R L U , C, CAS, CORD, F, G, 
G H , IA D IZ A  (Instituto Zonas Aridas, M endoza, Ar
gentina), K, LD, L IL , M, P, R, S, SGO, SI, U C , U PS, 
U S, W, W U. A list of studied material will be available 
upon request  from the Botanical M useum , University 
o f  Copenhagen. Concerning the m ethods used in the 
investigation and cultivation o f  material see B othm er 
(1979).

The effect o f  modification is considerable, especially 
in quantitative characters. The plants are much more 
luxurient under greenhouse conditions than in nature. 
All descrip tions are, however, based on material from 
nature.

K ey to th e sp ecies treated

1. L em m a with 7 or 9 (rarely 5) conspicuous 
nerves  ........................H. cordobense  Bothm er et al.

-  L em m a with 5 (rarely more) inconspicuous 
nerves ............................................................................... 2.

2. L em m a glabrous; glumes often spreading in 
fruiting stage  H. chilense  Roem. & Schult.

-  L em m a pubescent (rarely glabrous), at least in 
its apical half; glumes not spreading in fruiting 
stage .............................................................................   3

3. The whole lemma pubescen t (rarely glabrous), 
the lower glume of lateral spikelets distinctly 
flattened; spikes pale green; rachilla ±  thick.

....................................................H. s tenostachys  Godr.
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0 . 1  m m

D C D
Fig. 2. Epidermis of the abaxial side of the leaves. —  A: H . m uticum  (Argentina, prov. Jujuy; M eyer no 21500, 
LIE). —  B: H. cordoben se  (Argentina, prov. Tucum an; Venturi no 448, SI). — C: H. s ten os tach ys  (F rance ,  Port 
Juvenal; isotype, G). — D: H. ch ilense  (Chile, reg. Santiago; B othm er no 3705, C).

-  Only the upper half o f  the lem m a scabrid-hairy 
(rarely the whole lemma pubescent);  the lower 
glume of lateral spikelets only som ew hat flatte
ned to ±  setaceous; spikes purple or bluish; 
rachilla thin or w a n t i n g ..................H. m uticum  Presl

H ordeum  muticum Presl

Presl, Rel. Haenk. I: i l l  (1830). H. chilense  Brongn. 
var. m uticum  (Presl) H aum .,  Anal. Mus. Nac. Hist.

Nat. Buenos Aires 28: 273 (1916). Type: “ Peruane 
m ontano  o ronoccenses” (PRC lectotype, selected 
here).

H. andico la  Griseb., Abh. Ges. Wiss. Göttingen 24: 
285 (1879). H . muticum  Presl var. andico la  (Griseb.) 
Thell.,  Mem. Soc. Nat. Sei. Nat. Math. Cherbourg  38: 
157 (1912). H. secalinum  Schreb. var. andico la  
(Griseb.) H aum ., Anal. Mus. Nac. Hist. Nat. Buenos 
Aires 28: 304 (1916). Type: “ Flora Argentina; U m ge
bungen des Nevado del Castillo; Prov. Salta, 
10-15000'; Leg. P. G. L oren tz  & G. H ieronym us no

5mm

Fig. 1. Ligules. — A: H . m uticum  (Argentina, prov. Tucum an , no H 1789, cult.). —  B: H . c o rd o b e n se  
(Argentina, prov. Cordoba, no H 1702, cult.). —  C: H. s ten o s ta ch ys  (Argentina, prov. Cordoba, no H 1703, 
cult.). —  D: H. chilense  (Chile, reg. Coquimbo, no H 1820, cult.).
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80, 19/23.3.1873” (CORD, G O E T  lectotype, selected 
here, W).

H. secalinum  Schreb. var. parviflorum  Hack.,  in 
S tuck .,  Anal. Mus. Nac. Hist. Nat. Buenos Aires 13: 
533 (1906). H. nodosum  L. var. parviflorum  (Hack.) 
Henr. & Thell., Med. Rijks. H erb . Leiden 40: 75 
(1921). Type: “ Theodoro S tuckert  exs. no. 15412; 
prov. de Tucum an, dep. Tafi, Cerro Munoz alt. 3800 
m, leg. M. Lillo no 4255, 27.2.1905” (B R L U , G lecto
type, selected here, W).

C aesp itose  perennial, growing in relatively large, 
dense  tufts; lower leaf shea ths  dense, hairy, 
often fibrous. Culms  (6—) 15—52(—69) cm long, 
e rec t to geniculate or som ew hat ascending. Culm 
nodes (2—)3—5(—6), glabrous. L e a f  sheaths co v er
ing 1/2-9/10 o f  the culm. U pperm ost internode 
(5-)8-29(-34) cm long. U pperm ost leaf sheath 
(4—)5-15 cm long. Leaves', upperm ost leaf 
(8-) 10-51 (-74) mm long and  1.0-2.9 mm broad. 
2nd leaf 19—84(—135) mm long and (1.4—) 1.7—3.0 
mm broad. 3rd^4th leaf 26— 120(— 143) mm long 
and  1.6-3.0 mm broad. T he upperm ost leaves 
usually with involute margins. L e a f  surface ±  
dense ly  scabrid to ±  densely  hairy with long soft 
hairs, rarely g labrous on the adaxial as well as on 
the abaxial side. Epiderm al cells on abaxial side 
o f  leaves: long-cells usually very  short, som e
times in term ediate  in size, with thin to relatively 
thick, straight walls, silica-cells lacking. Ligules 
0.4—1.8(-2.3) mm long, straight. Auricles lack
ing. Spikes  (18—)30—70(—91) mm long and 3-6 mm 
broad ; greenish to greyish purple  to bluish, 
rachis brittle. N um ber  o f  nodes per  spike: 
(25-)30-7.3. Spike in ternodes  0 .7 -L 4 (-1 .7 )  mm 
long and 0 .4-1 .0  mm broad; som ew hat winged. 
C entral spikelets  sessile, lanceola te , 0.8-1.3 
(-1.6) mm broad. G lum es ±  f la ttened , to ±  se ta 
ceous  (3.6—)4.0—7.7(—9.5) mm long and 0.2-0.3 
mm broad. Palea o f  about the sam e length as the 
body o f  the lem m a or sho rte r ,  (3 .7-)4 .0-7 .2(-7 .9) 
mm long, ±  truncate  at apex . A pex o f  lemma 
m uticuous, acum inate  to a r is ta te  0.6-3.7(-5.0) 
mm long. Abaxial side o f  lem m a sparse scabrid- 
hairy on the upper half, the low er part glabrous, 
rarely the whole lem m a scabrid-hairy; conical 
cells present. Lem m a with 5 inconspicuous nerves. 
Prolongation of rachilla often  lacking, when 
p resen t up to 4.5(—5.1) mm long, thin. A nthers  
(1.1 —) 1.3—2.7(—3.3) mm long, yellow to violet. 
Lodicules  0 .6-1.3 mm long, b road  to relatively 
n arrow , ob tuse  to acute  at ap ex ,  the margins 
covered  by long hairs , som etim es  glabrous. Ca- 
ryopses  2 .9 -3 .6  mm long and  (0.8-) 1.1-1.2 mm

588*8
• 4 .  V ' T ' - S U - ' G

Fig. 3. Flowering (A-D) and fruiting (E -H ) spikes. —  
A, E: H. muticum  (Argentina, prov. Tucum an, no H 
1789, cult.). —  B, F: H. cordobense  (B: Argentina, 
prov. C ordoba, no H 1702, cult.; F: Cl 15730, cult.). —  
C, G: H. s tenostachys  (C; Argentina, prov. Buenos
Aires, no H 1160, cult.; G: Argentina, prov. Buenos
Aires, no H 1125, cult.). —  D, H: H. chilense  (D:
Chile, reg. Coquimbo, no H 1825, cult.; H: Chile, reg.
Coquimbo, no H 1820, cult.). X c. 0.7.

broad ; olive to pale brow nish olive. Lateral  
spikelets  usually rud im entary , when developed 
male, or rarely perfect; pedicellate, 0 .8-0.9 mm 
broad , pedicels (0.8—) 1.3—2.3(—2.7) mm long. 
U pper  glume (3 .5-)4 .2-7 .6(-9 .3) mm long and 
0 .1-0 .3  mm broad, ±  se taceous to som ew hat 
f la ttened. L ow er glume 3.5—7.6(—9.0) mm long 
and 0.2—0.3(—0.5) mm broad, som ew hat flattened
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5mm

5 mm

Fig. 4. Triplet of spikelets seen from the abaxial (left) 
and the adaxial side (right). — A: H. m uticum  (A rgen
tina, prov. Jujuy; Hjerting no 6442, C). —  B: H . cordo
bense  (Argentina, without exact locality, no H  706, 
cult.). —  C: H. s tenostachys  (Argentina, w ithout exact 
locality, no H. 720, cult.). — D, E: H. chilense  (D: 
Chile, reg. Santiago; Bothmer no 3705, C; E: A rgenti
na, prov. Rio Negro; Bothmer no 3631, C).

c

to ±  se taceous. Palea shorte r  than  the lem m a,
3.2-4.1 mm long, lem m a m uticous to acum inate  
at apex , 0 .4-0 .6  mm longer than  the palea. P ro 
longation o f  rachilla lacking, or up to 1.7 mm 
long. A nthers  1.1-1.4 mm long.

Illustrations. Figs. 1 A; 2 A; 3 A, E; 4 A; 5 A; 6 A; 7 A; 
8 A -D .

Characteristics. H . m u ticum  is often a ±  low- 
growing plant (partly due to modification on high 
altitudes, and grazing) with greyish  or greenish  
purple  to bluish spikes. The upper  leaves have 
involute margins and are densely  pubescent. The 
spikelets are muticous to ar is ta te  at apex , rachil
la is often lacking or rud im en ta ry , and the

glum es on both  central and lateral spikelets are 
com para tive ly  short and only som ew hat fla t
tened  to ±  se taceous. M ost material is sparsely  
scabrid-ha iry  only on the apical part o f  the lem 
ma.

Distribution  (Fig. 9). N W  A rgentina , N E  Chile, 
Bolivia, Peru , Colom bia and E quador.

H abita t .  H . m uticum  occurs  along s tream s,  wet 
A ndine pas tu res ,  or in som ew hat d rie r  Puna 
s tep p es ,  in altitudes above c. 3000 m. It often 
grow s toge ther  with H. halophilum  G riseb .

Cytology.  O ur  collections from N A rgentina , 
Bolivia (Fig. 9) and one from Peru (w ithout exact
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locality) w ere all diploid (2n =  14). This agrees 
with the reports  by H unz ike r  & M aum us (1964), 
Bow den (1965) and H unz iker  et al. (1973).

Variation.  In most cha rac te rs  the re  is a large but 
±  con tinuous  variation, and the d istribution o f  
different form s show s no distinct pa tte rn .  F o r  
exam ple  fo rm s with ±  g labrous to densely  p u b e 
scent leaves and lem m as, fo rm s with m uticuous 
to long a r is ta te  lem m as, or fo rm s with narrow  to 
broad spikes occur  in all a reas .  In som e o th e r  
cha ra c te rs ,  how ever,  a slight tendency  to a r e 
gional differentiation can be found. So, fo r  e x 
am ple , p lan ts  with g labrous lodicules a re  not 
found in A rgentina , but in Bolivia and Peru

form s with glabrous and pubescen t lodicules 
occu r  together.

H. andicola  has som etim es been considered 
separate  from H. m u ticum  (cf. H aum an 1916). 
The distinguishing ch a ra c te r  would be that the 
fo rm er has shorter glumes o f  the central sp ike
lets than the latter. It has not been possible to 
find discontinuities or d is tinct variation patterns 
in this or o ther  charac te rs .  F o rm s with shorter 
and longer glumes occur in all areas, and even 
within som e populations there  is a considerable 
variation.
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H ordeuni cordobense B othm er et al. sp. nov.

G ram en  satis humile, plerumque minus quam 60 cm 
altum , culmis ut caespitibus tenuibus. Spicae longae, 
angustissim ae. Lem m a floris centralis 7, interdum 9 
cos tas  m anifestas praebens. Glumae breves, rigidae, 
com plana tae ,  acuminatae.

Type: “ K n e u ck e r  exs. no 415. Argentina, prov. C or
doba, Est. San Teodora, Distr. Villamonte, Leg. 
S tuckert  8.10.1900” (B, G, G H, MISS, US, W holo- 
type, WU).

H . c o m p re ss io n  Griseb. var. ten u isp ica tu m  Hack. & 
S tuck .,  in S tuck .,  Anal. Mus. Nac. Hist. Nat. B uenos 
Aires 13: 531 (1906). H. c o m p re ssu m  Griseb. f. te 
n u isp ica tu m  Hack. & Stuck., Allg. Bot. Zeitschr. 12: 
131 (1906). H. m uticum  Presl var. co m p ressu m  (Gri
seb.) Thell. subvar. tenuisp ica tum  (Hack. & Stuck.) 
Thell.,  Mem. Soc. Nat. Sei. Nat. Math. Cherbourg 38: 
159 (1912). Type: “ Teodoro S tuckert no 15285; Rio IV, 
prov. de C ordoba; 14.12.1905” (G, SI, W lecto type, 
selected here).

N o m e n c la tu ra l  notes. The nam e H. com p ressu m  
G riseb .,  previously  used for this species has  unfortu
nately to be changed. The collections by Lorentz  & 
H ieronym us from  Argentina were sent to  Göttingen 
(G O ET) for identification and one set was kept in C o r
doba  (CORD). From  this material Grisebach (1874) 
described  several new species. The n a m e / / ,  c o m p r e s 
su m  Griseb. is based on the collection Lorentz  no 524, 
and  this collection is represented in G O E T  as well as in 
C O R D . H o w ev er ,  the specimen at G O E T  represents
H . s te n o s ta c h y s  Godr., and the sheet in C OR D  is a 
mixed collection of H . s ten o s ta ch ys  and H. co rd o b e n 
se .  T hese  tw o  species often grow together and mixed 
collections are frequent. Since G risebach had only 
seen the material in G O E T  and not that in C O R D  (cf. 
H unz ike r  1960), it is not possible to  use the latter for a 
lectotypification.

C aesp i to se  perennial, growing in small, re la tive
ly loose tufts  with ra ther few culms; low er leaf  
shea ths  som ew hat fibrous; g labrous. C ulm s  
(20-)25-60(-80) cm long, e rec t ,  s lender. Culm 
nodes  (3—)4—5(—6), glabrous. L ea f  sheaths c o v e r 
ing 2/3-1/1 o f  the culm, flowering spikes so m e
tim es half-w ay within the upperm ost leaf shea th . 
U p p e rm o s t  in ternode 9—30(—39) cm long. U p p 
erm ost  lea f  sheath  (7—)9— 15 cm  long. L e a v e s : 
u p p e rm o s t  lea f  30-85 mm long and 1.7-3.7 mm 
broad . 2nd leaf  (42—)50— 130(— 174) mm long and
I .8 -4 .0  mm broad. 3rd leaf 50-130 mm long and
1.7-4.4 m m  broad. L e a f  surface sparsely  to 
dense ly  scabrid  with short and long prickly hairs 
and rare ly  with sparse, soft longer hairs on the 
adaxial s ide; scabrid to ±  g labrous on the abaxial 
side. E p iderm al cells on abaxial side o f  leaves: 
Iong-cells usually very long and with thin and  
straight walls, silica-cells lacking. Ligules 
0 .4 -1 .5  m m  long, straight. A uricles lacking.

BOT. N O TISER  133 (1980)
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Spikes  (50-)55-85(-104) mm long and 3—4 mm 
broad; pale green; rachis brittle. N u m b er  of 
nodes per  spike: 40-65. Spike in te rnodes
1.2-1 .8(—2.4) mm long and (0.7—)0.9—1.5 mm 
broad; winged, with scabrid-hairy margins and 
surfaces. Centred spikelets  sessile, broadly  lan
ceolate , 1.0-1.6 mm broad. G lumes distinctly  
f la ttened, (3.3—)4.0—6.5 mm long and 0 .2 -0 .4  mm 
broad ; scabrid on the abaxial side. L em m a and 
palea of the same length 5 .0-8.0 mm long; palea 
acu te ,  trunca te  or bifid at apex. Apex o f  lem m a 
m uticous, aristulate to aristate, 1.6—4.7(—5.8) mm 
long. Abaxial side of lemma sparse scabrid- 
hairy, especially on the nerves, conical sili- n
ca-cells present. L em m a with (5), 7 o r  9 co n 
spicuous nerves . Prolongation of rachilla usually  
lacking, when present up to 2.5 mm long, ±  thin. 
A nthers  (1.3-) 1.8-3.0 mm long, yellow. L od i
cules 0 .7-1 .4  mm long, narrow , acum inate . A d
axial side of lemma ± glabrous to som ew hat 
scabrid  in the upper parts. C aryopses  2.8-3.3 
mm long and 0.8-1.2 mm broad; olive to reddish 
brow n. Lateral spikelets  almost always rud im en
tary , w hen well developed male, and 0 .8-0 .9  mm 
broad ; pedicellate, pedicels 1.1-2.5 mm long. 
U p p e r  glumes 3.9—7 .1(—7.7) mm long and 0 .2-0 .4  
mm broad , ±  setaceous to som ew hat flattened. 
L o w er  glume 3.7-7.1 mm long, som ew hat 
sho rte r  than the upper glume, 0 .3-0 .5  mm broad , 
f lattened, som ew hat scabrid. L em m a and palea 
o f  the same size c. 4 mm long, lemma aris tu late , 
up to 0.7 mm long. Prolongation o f  rachilla 
0 .7 -1 .0  mm long. A nthers  c. 1.5 mm long.

Illustrations. Figs. 1 B; 2 B; 3 B, F; 4 B; 5 D; 6 B, C; 7 
B; 8 E -H .

Characteristics. H . cordobense  has s lender 
culm s and grows in small tufts. The spikes are 
long and very  narrow. The lem m a o f the central 
spikelets have 7, rarely 9 distinct nerves. All 
o th e r  species o f  H ordeum  have 5 inconspicuous 
nerves .  The glumes are short, rigid, f lattened and 
acum inate .

Ü
Distribution  (Fig. 10). Central and N  Argentina.

H abita t .  H . cordobense  occurs  in d itches, w aste  
grassland and pastures in the lowland. It often 
grow s toge ther  with H. s tenostachys.

Cytology.  The studied collections w ere  diploid 
(2n=14 , Fig. 10). This is in agreem ent with the 
reports  by Covas (1950), Covas & Schnack
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Fig. 5. SEM -photos  of adaxial side o f  basal part o f central spikelets. —  A: H. m uticum  (Argentina, prov. Jujuy, 
no H 1842, cult.). —  B, C: H . s tenostachys  (B: Argentina, prov. Buenos Aires; Jacobsen  no 3034, C; C: 
Argentina, prov. Corrientes; M yndel-Pedersen  no 2890, GH). —  D: H . cordobense  (Argentina, p rov. Cordoba; 
K neucker  no 598, G). — E, F: H . chilense  (E: Argentina, prov. N euquen; Jacobsen  no 3098, C; F: Chile, reg. 
C oquim bo, no H 1817, cult.). Scale unit equal to 1 mm.

(1951), Schoo le r  (1960), B ow den  (1965), S choo
ler et al. (1966), H unz ike r  et al. (1973), S tarks & 
Tai (1974), S tarks  (1976), and  O rton  & Tai
(1977). (All under  the nam e H . c o m p r e s s u m .)

Variation. H . cordobense  is a d is tinct species 
w hich has a  very restric ted  range o f  variation. 
N o  in term ed ia te  forms have been  found  betw een
H. cordobense  and H. s te n o s ta c h y s .
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Fig. 6. SE M -photos of abaxial side of basal part of central spikelets. —  A: H. muticum  (Argentina, prov. 
Tucum an, no H 1789, cult.). — B, C: H. cordobense  (Argentina, prov. Cordoba; K neucker no 598, G). —  D, E: 
H. s tenostachys  (D: Argentina, prov. Buenos Aires, no H 1134, cult.; E: Argentina, prov. Corrientes; Myn- 
del-Pedersen no 2890, GH). —  F: H. chilense  (Chile, reg. Coquimbo, no H 1817, cult.), ln C the glumes of the

Boiss.,  FI. Orient. 5: 681 (1881), nom. nud. H. m uti
cum  Presl var. com pressum  (Griseb.) Thell., Mem. 
Soc. Nat. Sei. Nat. Math. Cherburg 38: 157 (1912). H.  
chilense  Brongn. var. com pressum  (Griseb.) H aum ., 
Anal. Mus. Nac. Hist. Nat. Buenos Aires 28: 276 
(1916). Type: “ Am Ufer von Acequien bei Cordoba;

central spikelet are removed. Scale unit equal to 1 mm.

H ordeum  stenostachys Godr.

Godron , FI. Juvenalis: 47, in Mem. Acad. Montpell. 
sect. m ed., I: 455 (1853). Type: “ Port Juvena l” (G, P 
lectotype, selected here, UPS).

H. com pressum  Griseb., Abh. Ges. Wiss. Gottingen 
19: 201 (1874). N o n / / ,  com pressum  Boiss. & O rp h . ,  in
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T. G. Lorentz no 524, p.p. 27.10.1871” (CORD, 
G O E T  lectotype, selected here).

H. secalinum  Schreb./? puberu lum  O. Kuntze , Rev. 
Gen. Pl. 3, 3: 355 (1898). Type: “ Argentina: Villa M a
ria bei Cordoba; Otto K untze  15.12.91”  (NY lecto
type, selected here).

H. secalinum  Schreb. y scabriusculum  O. K untze , 
Rev. Gen. PI. 3,3: 355 (1898). Type: “ Tandil Arg. Otto 
K untze ,  Nov. 92”  (NY lecto type, selected here, 
spec im en no. 1).

H. com pressum  Griseb. var. superatum  H ack .,  in 
S tuck .,  Anal. Mus. Nac. Hist. Nat. Buenos Aires 13: 
531 (1906). H. m uticum  Presl var. superatum  (Hack.) 
Thell.,  Mem. Soc. Nat. Sei. Nat. Math. Cherbourg 38: 
157 (1912). Type: “ Teodora  S tuckert  no 15326; Rio IV, 
Prov. de Cordoba; 19.12.1905”  (G, W lectotype, se
lected here).

H. chilense  Brongn. var. m uticum  (Presl) H aum .,  f. 
longearis ta tum  H aum ., Anal. Mus. Nac. Hist. Nat. 
Buenos Aires 28: 275 (1916). Type: “ Argentina, prov. 
de C ordoba, Rufino no 145” (SI lecto type, selected 
here).

H. p a m p e a n u m  Speg., in sched .,  quoad e.g. Rufino 
no 145 (SI).

H. chilense  Brongn. var. com pressum  (Griseb.) 
H aum . f. elongatum  H aum .,  Anal. Mus. Nac. Hist. 
Nat. Buenos Aires 28: 278 (1916). Type: “ M endoza 
1868/69”  (SGO lectotype, selected here, left specimen, 
“ no. 2” ).

C aesp itose  perennial,  grow ing in relatively dense 
tufts, low er leaf sheaths  som ew hat fibrous; 
usually pubescen t.  Culm s  (28—)35— 120(—150) cm 
long, erec t,  s lender to s tout. Culm  nodes 4-7 , 
g labrous. L e a f  sheath  covering  3/5-1/1 o f  the 
culm , flowering spikes som etim es  half-way w ith
in the upperm ost leaf shea th .  U p p erm o st  inter- 
node  (10—) 14—38(—57) cm long. U pperm ost  leaf 
sheath  7— 18(—21) cm long. Leaves:  upperm ost 
leaf 25—90(—102) m m  long and  1.4—3.3(—4.8) mm 
broad. 2nd leaf 40-146 mm long and 2.1—4.5(—6.7) 
mm broad. 3 rd-4 th  leaf 63— 180(—201) mm long 
and ( ! .8 - )2 .3-7.1 mm broad . L e a f  surface ±  gla
brous o r  sparsely  to densely  scabrid , som etim es 
also with ±  dense , long, soft hairs on the adaxial 
side; g labrous to ±  scabrid  on the abaxial side. 
Epiderm al cells on the abaxial side o f  leaves: 
long-cells short or o f  ±  in te rm ed ia te  size with 
thick sinuous walls, d en se ,  narrow  silica-celis 
present. Ligules (0 .5 -)0 .8 -2 .0 (-3 .0 )  mm long, 
straight. Auricles lacking. Sp ikes  (45—)65—110 
(-127) mm long and (3 -)4 -5  mm broad; pale 
green; rachis brittle. N u m b er  o f  nodes per  spike: 
30-73. Spike in ternodes 1 .3 -2 .2 (-2 .8) mm long 
and 0.8-1.3 mm broad; w inged , with scabrid 
hairy margins and surfaces . C entral spikelets  
sessile, lanceola te , 0 .9-1.3 mm broad. G lumes 
distinctly fla ttened at the b ase ,  (4.0—)4.6—10.5
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mm long and 0.2-0.5 mm b road ; scabrid on the 
abaxial side. Palea and the  body  o f  the lem m a of 
abou t the same length, (5.0—)5 .5—8.3(—9.5) mm 
long; palea acute. A pex o f  lem m a aris tate , aris ta  
(2.0—>2.5—6.8(—8.7) mm long. A baxial side sparse 
to ±  dense  pubescent, o r  rare ly  g labrous, with 
conical cells. Adaxial side of lem m a sparsely to 
densely  hairy tow ards the apex . L em m a with 5 
inconspicuous nerves. P ro longation  of rachilla 
lacking  or up to 5.5 mm long, relatively thick. 
A n thers  yellow, (1,5 -)2 .2 -4 .4 (-5 .2 )  mm long. 
Lodicules 0 .7-1.2 mm long, rela tive ly  broad, o b 
tu se  to  acute  at apex, sparsely  to  densely p u b es 
cen t.  C aryopses 3.3-4.6 m m  long and 0.8-1.1 
mm broad , reddish b row n. L atera l spikelets  
rud im en ta ry , pedicellate, ped icels  1.7-3.2(—3.7) 
mm long. U pper glume (4.3—)5 .0—11.7(—13.8) mm 
long and 0.2-0.3 mm broad ,  ±  setaceous to 
so m ew h a t flattened. L o w e r  glume (4.5-)
5 .0 -1 1 .7(—13.3) mm long and  0 .3 -0 .8  mm broad , 
d istinctly  flattened in its lo w er  part; flattened 
part  (2 .7-)3 .2-5 .4(-6 .7) mm long.

Il lustra tions. Figs. 1 C; 2 C; 3 C, G; 4 C; 5 B, C; 6 D, E; 
7 C, D; 8 U L .

C haracter is t ics . H . s ten o s ta c h ys  is a tall, often 
s tou t and broad-leaved plant (up  to 1.5 m), with 
long, ±  pale green spikes. T h e  lemma of the 
cen tra l spikelet often has a long aw n, up to 7-8 
mm long. The abaxial side o f  the lemma is 
sparse ly  to densely p u b escen t  with spreading 
hairs , som etim es glabrous.

The lower glumes o f  la teral spikelets, and 
o ften  the glumes of central sp ike le ts ,  are d is tinct
ly fla ttened in their low er pa r ts  and  setaceous in 
the  upper half, and in this re sp ec t  resem ble those 
o f  H. chilense.

D istribution.  (Fig. 11): Central and  N Argentina, 
U ruguay  and sou thernm ost Brazil.

H abita t .  Roadsides, pas tu res  and  w aste  land at 
low altitudes. Som etim es g row ing together with
H . co rd o b e n se , and H . f le x u o s u m .

C yto logy.  C hrom osom e nu m b ers  have been 
de term ined  in 34 collections and  all w ere diploid 
(2 n = 1 4 , Fig. 11). Diploids w ere  reported  earlier 
by C ovas (1950) and B ow den  (1965).

Variation. H . s tenos tachys  is a ra the r  variable 
spec ie s ,  bu t an intraspecific delimitation does 
not seem  justifiable. Material from  the N E  part 
o f  the distribution a rea  (Brazil, U ruguay , and the
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Fig. 7. SEM -photos of abaxial side o f  lemma. — 
A: H. m uticum  (Argentina, prov. Tucum an, no H 
1789, cult.). — B: H. cordobense  (Argentina, prov. 
C ordoba, no H 1702, cult.). — C, D: H. s teno
stachys  (C: Argentina, prov. Buenos Aires, no H 
1134, cult.; D: Argentina, prov. Corrientes; Myn- 
del-Pedersen no 2890, GH). — E: H. chilense 
(Chile, reg. Coquimbo, no H 1817, cult.). Scale unit 
equal to 0.1 mm.
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M N O P
Fig. 8. Lodicules. —  A-D : H. m u ticu m  (A: Argentina; Hjerting no 6489, C; B: Bolivia; Krapovickas & Fuchs  no 
6745, C; C: Peru; Tutin no 953, BM; D: Columbia; Apollinaire 9.10.1908, L). — E -H :  H. cordobense  (E: 
Argentina, prov. Mendoza; Ruiz-Leal no 17457, C; F: Argentina, prov. Cordoba; K neucker  no 415, G; G: 
Argentina, prov. Cordoba; B o th m er  no 3603, C; H: Argentina, prov. Corrientes; M yndel-Pedersen no 6095, A). 
—  I-L : H . s tenostachys  (I: A rgentina , prov. Cordoba; S tuckert no 21300, G; J: Argentina, prov. B uenos Aires; 
Jacobsen  no 3014, C; K: A rgentina , prov. Corrientes; M yndel-Pedersen no 2890, G H ; L: U ruguay, distr. Soriano; 
Gallinal e t  al. no PE 4819, F). —  M -P: H . chilense (M: Argentina, prov. N euquen; Jacobsen  no 3098, C; N: Chile, 
reg. Bio Bio; Jaffuel no 3967, G H ; O: Chile, reg. A concagua; B othm er no 3700, C; P: Chile, reg. Santiago; 
Bothm er no 3705, C).
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provinces o f  Missiones and C orrien tes  in A rgen
tina) tends to have som ew hat larger an thers  than 
o ther  material. In these areas a variation in pu 
bescence  o f  the lemma of the central spikelets is 
also found; ±  glabrous forms predom inate , but 
all in term ediates  to hairy ones occur.  Length of 
glumes and length of lem m a-aw ns also show 
considerable  variation, also within populations.

H ordeum  chilense Roem. & Schult.

Roem er & Schultes, Syst. Veg. 2: 796 (1817). Type: 
“ H ordeum  sp. in., ex Chili, R o em .”  (BM lectotype, 
selected here).

H. chilense  Brongn., in Duperr.,  Voy. Cog. Bot. 2, 
2: 54 (1829). H. secalinum  Schreb. var. chilense  
(Brongn.) Desv., in Gay, FI. Chil. 6: 458 (1853). H. 
pratense  Huds. var. chilense (Brongn.) Maclosk., in 
Scott, Rep. Princeton Univ. Exp. Patagonia 8: 251 
(1904). H. pra tense  Huds. var. brongniartii Maclosk., 
in Scott,  Rep. Princeton univ. Exp. Patagonia 8: 251 
(1904), nom. illeg. H. chilense  Brongn. var. pseudo-  
secalinum  Haum an, Anal. Mus. Nac. Hist. Nat. Bue
nos Aires 28: 272 (1916), nom. illeg. Type: “ Chili, 
D’Urville”  (P lectotype, selected here).

H. depauperatum  Steud., Syn. PI. Glum. 1: 353 
(1854). Type: “ In pratis humidis planitici, Quillota . 
Oct. 1829. Bert, herbr. nr. 789”  (BM, P lectotype, 
selected here).

H. cylindricum  S teud., Syn. PI. Glum. 1: 353 (1854), 
non. Murr. 1770. Type: “ W. Lechler pi. chilense, nr. 
694; ad oras marit. pr. San Carlos. Dec. 1851”  (G 
lecto type, selected here, P, W).

H. apertum  Phil., Anal. Univ. Chile 94: 345 (1896). 
Type: “ Prope Concon haud procul a Valparaiso, Oct. 
1884, F. Philippi”  (Photographs of the type specimen 
in SGO and US, but the material has not been located, 
a fragment in US is H. chilense  Roem & Schult.).

H. chilense  Roem. & Schult, var. pilosum  Nevski, 
Trudy Bot. Inst. Akad. Nauk. SSSR. Ser. 1, Fl. Sist. 
Vyss. Rast. 5: 189 (1941). Type: “ Chili, Valdivia, 
Comm. R. A. Philippi 2/1888”  (K holotype, W).

N om encla tura l notes.  The identity o f  the species de
scribed as H. chilense  Roem. & Schult, (published in 
1817), and H. chilense  Brongn. (published in 1829) has 
been a matter of discussion. K unth  (1833), H aum an 
(1916) and Covas (1952) considered H. chilense  Roem. 
& Schult, a synonym of H. marin um  Huds. (=  H. 
hystrix  Roth, H. maritimum  With.). The type cited 
here was discovered at BM, and it, no doubt, consti
tutes the original material for R oem er & Schultes’ de
scription. It represents  the endem ic species of Chile 
and Argentina presented here, and probably comes 
from the Chilean coastal area.

H aum an  (op. cit.) used H. chilense  Brongn. for this 
South American species (in a w ider sense, he treated it 
as “ v a r . pseudosecalinum  H a u m a n ” ). Covas (op. cit.) 
considered it a synonym of H. pusillum  Nutt.  The type 
material present at P represents  the same species as H. 
chilense  Roem. & Schult.

500 km

Fig. 9. H. m u t icu m , known distribution. Arrows indi
ca te  populations from which chrom osom e num bers 
(2n =  14) have been determ ined. O ne collection from 
Colom bia (near Bogota) outside the map.

C aesp ito se  perennial, growing in dense  or loose 
tufts; low er leaf sheaths relatively dense  often 
fibrous; pubescen t.  Culm s  21—70(—83) cm long, 
e rec t ,  geniculate or ascending; often ±  stout. 
L e a f  sheaths  covering 2/3-9/10 o f  the culm. 
U p p e rm o s t in ternode (8-) 12-38 cm long. 
U p p e rm o s t  leaf sheath  6-16 cm  long. L e a v e s : 
u p p e rm o s t  leaf (9-) 16-60(-67) mm long and 1.7- 
4 .0(-5 .4) mm broad. 2nd leaf (24 -)28-l  10(-135) 
mm  long and 2 .0-4 .2(-5 .5) mm  broad . 3rd^4th 
leaf  37-173 mm long and 2 .0 -5 .0(-6 .3) mm 
broad . L ea f  surface ±  g labrous, o r  scabrid , 
som etim es  with long, soft hairs, ± dense  on the 
adaxia l side; glabrous to ±  scabrid and rarely 
with soft hairs on the abaxial side. Epiderm al 
cells on abaxial side of leaves: long-cells ± 
in term ed ia te  in size, rarely shorte r  o r  very  long, 
s tra igh t, ± thin walls, silica-cells lacking. Ligu-
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Fig. 10. H. co rd o b en se , know n distribution. A rrows 
indicate populations from which chrom osom e num bers 
(2n = 14) have been determined.

les 0 .4 -1 .8 ( -3 .1) mm long, hairy, usually acute . 
Auricles lacking. Spikes  42—80(— 105) mm long 
and 4 -7  m m  broad : pale g reen  to purplish green; 
rachis brittle . N um ber  o f  nodes  per spike 24-61. 
Spike in te rnodes  (0.9—) 1.2—2.3 mm long and 
(0 .6 -)0 .8 - l  .4 mm broad; b road ly  winged, with 
scabrid hairy margins and  surfaces. C entral  
sp ikelets  sessile, b road ly  lanceola te ,
1.1—1.8(—2.0) mm broad. G lum es distinctly flat
tened in the basal part (7 .6-)8 .0-23.3(-26.3) mm 
long and 0 .2 -0 .5  (-0.6) mm  broad , flattened part
4 .2-7 .5  mm  long; glumes spreading  in fruiting

Fig. 11. H. s ten o s ta ch ys , known distribution. Arrows 
indicate populations from which chromosom e num bers 
(2n=14) have been determined. One locality (at Sao 
Paolo, Brazil) outside the map.

stage; scabrid on the abaxial side. Palea and the 
body o f  lem m a o f about the sam e length 6.5-11.7 
(-12.8) mm long; palea acu te  to truncate  or 
som ew hat bifid at apex. Awn of lemma (2.0—)
4.0—12.5(—15.0) mm long. Abaxial side of lem m a 
g labrous, ±  dense with conical cells, sparsely  
scabrid  tow ards  the apex. L em m a with 5 incon
sp icuous nerves. P rolongation o f  rachilla usually 
th ick , som etim es ±  fla ttened , rarely rud im en
ta ry , 2 .0-6 .6(-6 .9) mm long and up to 0.3 mm 
broad . A nthers  (1 .1-) 1 .3-2 .8 (-4 .6) mm long, yel
low, rarely  violet. Lodicules 0.6—1.2(—1.6) mm

500 km
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'V .

500 km

Fig. 12. H. ch ilense , known distribution. Arrows indi
cate populations from which chrom osom e numbers 
(2n=14) have been determined. The species also 
occurs on Juan  Fernandez, where it may be intro
duced.

long; broad , usually  acute , som etim es obtuse  at 
apex , with long ±  dense hairs. Adaxial side of 
lem m a with short, adpressed  hairs in the upper 
part. C aryopses  (3.3—)3 .8—5.2 mm long and
1.1-1.6 mm broad , usually olive green. Lateral  
spikelets  usually rud im entary , rarely  developed 
and  male, c. 1 mm broad; pedicellate, pedicels 
(1.3—>1.5—2.8(—3.5) mm long. U pper glume 
(7.1—) 10.0—22.0(—25.3) mm long and 0.2-0.3 mm

broad, ±  se taceous to som ew hat flattened. 
L o w er  glume (7.1—) 10.0—21.7(—26.0) mm long 
and 0 .3-0 .6(-0 .8) mm broad , som ew hat longer 
than the upper glume or o f  the sam e length; 
distinctly flattened at the base; flattened part
3 .8-7 .9  mm long, scabrid. The glumes usually  
spreading in fruiting stage. Palea 5.3-6.3 mm 
long, sho rte r  than the body of the lem m a; lem m a 
m uticuous at apex , c. 1.3-1.7 mm longer than the 
palea. Prolongation o f  rachilla absen t or rud i
m entary . A nthers  c. 2 mm long.

Illustrations. Figs. 1 D; 2 D; 3 D, H; 4 D, E; 5 E , F; 6 
F; 7 E; 8 M -P.

Characteristics. H . chilense  is a relatively low- 
growing, bu t usually stout plant, with broad 
leaves. The central spikelets are long and broad. 
The lem m a is glabrous on the abaxial side and 
the rachilla  is often thick and flat. The long 
glumes are  usually spreading in fruiting stage. 
G lum es o f  central spikelets as well as the low er 
glumes o f  lateral spikelets are ±  broadly fla t
tened  in their low er part (similar to H . s ten o s ta 
chys).

D istribution  (Fig. 12). Central Chile and in the 
w este rnm ost parts  of the provinces o f  N euquen 
and Rio N egro in Argentina. H. chilense  also 
occurs  on the island of Juan  F ernandez , w here it 
may be in troduced  (Baron B. Sparre, pers. 
com .).

H abita t.  H  chilense  is found in a wide range of 
habita ts .  M ost Argentinian populations were 
found on shores o f  lakes and  stream s near the 
w ater and in pas tu res ,  am ong o ther grasses and 
sedges, often a dom inating elem ent in the vege
tation. In the inland o f  Chile the species also 
grow s in ±  mesic habitats , as wet pastures, by 
small s tream s etc. In the coastal areas,  how ever, 
the species seem s to grow in more xeric habitats , 
as roadside  gravel, alluvial soil near the sea etc.

C ytology.  (Fig. 12): All material studied was in
variably diploid, (2n=14), which agrees with the 
repo rt  by Bow den (1965).

1
Variation. H . chilense  has a wide variation in 
m orphological charac ters ,  and a subdivision of 
the species has been considered . The species 
show s ex trem e variation in e.g. length of the 
glum es and length o f  the palea. The Argentinian 
material, as well as some material from Chile, 
has very  long glumes o f  the central spikelets
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(m ore  than 16 mm, Fig. 4 E), w hereas  m ost C hi
lean material, especially from the coastal areas,  
has sh o r te r  glumes (8.0-16.5 mm, Fig. 4 D). The 
paleas  in the Chilean material varies be tw een  6.5 
and 11.8 mm, and the A rgentinian be tw een  9.5 
and 11.8 mm. A few collections from the V alpa
raiso area  in Chile have  very long an thers  
(3 .3 -4 .6  mm), but in material from o ther  areas 
they are  shorter  (1 .0-3.6 mm).

S ince there is an overlapping in all m orp h o 
logical charac ters  we prefer  to keep H. chilense  
as one  polym orphic taxon , in spite of the large 
varia tion  found.

Discussion

The subdivision of the genus H ordeum  into m a
jo r  g roups (sections etc .) ,  reflecting m orphologi
cal similarities as well as phylogenetic  re la tion 
ships is at present not possible. The species here 
referred  to sect. A nisolep is  are quite distinct en 
tities based on morphological data , distribution 
pa tte rns ,  and karyo type  differences (cf. Raj- 
hathy  et al. 1964; H unziker  et al. 1973), but m ore 
da ta  are  needed  as to the cytological variation. 
All taxa  seem to be invariably diploid. In som e o f 
the species, viz. H. s te n o s ta c h y s , H . m u tic u m ,  
and H . chilense  a large morphological varia tion 
w as found, but these taxa  are  com paratively  
w idespread  and certainly grow  under different 
edaphic  conditions, and thus the variation p a t
te rn  may reflect ±  local or clinal adapta tions. 
E xcep t for H. s tenos tachys  and H. cordobense  
that have overlapping d is tribution areas  and 
often grow intermingled, the species in sect. 
A niso lep is  are allopatric. There  is no m orpho
logical overlapping be tw een  the species, and 
natural hybrids or hybrid deriva tives  have not 
been found by the au th o rs  nor been  reported  
earlier.

H. chilense  which is ex trem e in its variation 
pa tte rn ,  with all transitions  from  long- to 
short-glum ed form s, and w hich occurs  in a  wide 
varie ty  o f  habitats ,  dev ia tes  morphologically 
from  the o the r  species in the  section but m ust by 
placed here. F u r th e r  investigations will show  if it 
is more closely rela ted  to the  o the r  species in 
sect. A niso lep is  or  to the ta x a  in the H. parodii  
g roup, to w hich H. chilense  is similar in som e 
charac ters .

H . chilense  var. m agellan icum  Parodi & Nico- 
ra, which occurs  in a small a rea  and  in ±  ex trem e
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bio topes, e.g. sandy beaches  on T ierra  del 
Fuego, is morphologically very  deviating and 
certainly a separate  species. It is probably  the 
result o f  an ex trem e adaption  to its env ironm ent, 
with e.g. slender culms, nodding spikes, etc. It 
will be treated together with the H. parodii 
group.

Som e interspecific, artifical hybrids including 
the taxa in sect. Aniso lep is ,  have  been  reported  
(see e.g. Rajhathy et al. 1964, for earlier re feren 
ces), and some have h itherto  also been  produced 
within the curren t H o rd eu m  p ro jec t (cf. B othm er 
& Jacobsen  1979 a). W ithin the section the hy
brids H. m uticum  x H. co m p ressu m  (H unziker 
et al. 1973), and H. co m p ressu m  x  H . s tenos ta 
chys  (Covas 1950) have been  reported . In spite of 
ra the r  high meiotic pairing in the hybrids, these 
were com plete ly  sterile.

H unziker  & M aumüs (1964) reported  both a r 
tifical and natural hybrids o f  the com bination  H. 
m uticum  x  H. halophilum  G riseb . This hybrid is 
ra the r  com m on in nature , bo th  species occur 
sym patrically  and often g row  close together. 
Both the natural and artifical hybrids are co m 
pletely sterile. Based on the results  o f  meiotic 
pairing in the hybrids, H u n z ik e r  & M aumüs 
(1964) claimed that the tw o  species are closely 
rela ted , and th a t / / ,  halophilum  should be placed 
in sect. Anisolepis.  On m orphological criteria , 
how ever,  H. halophilum  belongs to sect. Crite- 
s ion ,  and  is probably closely re la ted  to the spe
cies in the H. com osum  g roup. T he  tax a  in sect. 
Critesion  show  quite different pa t te rn s  o f  c ro ss 
ing ability, meiotic pairing and  fertility in the 
hybrids com pared  to o th e r  species in the genus 
(B o thm er & Jacobsen  unpubl.) .

The hitherto  p roduced  hybrids  betw een the 
species in sect. Anisolepis  and species in o ther  
groups are, in most cases ,  com ple te ly  sterile.

In the taxonom ic study  o f  the A rgentinian 
species o f  the genus H o r d e u m ,  H au m an  (1916) 
suggested all taxa rep resen ted  in Sou th  A m erica 
had H. secalinum  Schreb . as  a  com m on an 
cesto r .  H e trea ted  the Sou th  A m erican  taxa 
e i ther  as forms o r  varieties o f  H. s e c a l in u m , or  
as closely rela ted  derivatives. As a lready pointed 
out by C ovas (1949), H . seca linum  s. str. is not 
rep resen ted  in South A m erica. This European  
and N orth  African species is, on morphological 
and phytogeographical g rounds and  in crossing 
ability, very  distantly rela ted  to  sect. Anisolepis  
(cf. B o thm er & Jacobsen  1979 b).
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A ckn o w led g em en ts .  The present paper is part o f  a 
s tudy  o f  the wild species of  H ordeum  sponsored by the 
Danish N atural Science Research Council. Live m ate 
rial was gathered on the Danish Scientific Expedition 
to Patagonia and Tierra del Fuego 1978/1979. The L a
tin diagnosis was translated by Dr T. Christensen, C o
penhagen . Drawings of spikelets and ligules were made 
by Mr B. Johnsen ,  Copenhagen. The English language 
was correc ted  by Mrs V. G ordon-Friis , Copenhagen. 
T he SE M -photographs were taken  at the Geological 
Institu te ,  University  o f  Copenhagen.
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Othonna burttii sp. nov. (Compositae) from the Drakensberg, 
South Africa
B E R T IL  N O R D E N S T A M

N ordenstam , B. 1980 12 15: O thonna  burttii sp. nov. (Compositae) from the D rakensberg , 
South Africa. Bot. N otiser  133: 555-557. S tockholm. ISSN  0006-8195.

Othonna burttii B. N ord . ,  sp. nov., is described from the D rakensberg  range on the bo rde r  
betw een L eso tho  and Nata l,  South  Africa. It is related to O. natalensis  Sch. Bip., from 
which it differs in m orphology, ecology and phytochem istry . T he chrom osom e num ber is 
2n=20.

Bertil Nordenstam , Swedish Museum o f  Natural History, S-104 05 Stockholm, Sweden.

A part from Senec io  itself, the genus O thonna  
with well over  100 species is the m ost po ly 
m orph ic  and taxonom ically  difficult genus 
am ong  the African C om positae-Senec ioneae . 
The cen tre  o f  diversity is in the w estern  C ape 
P rov ince , particularly  the N am aqua land  region. 
F rom  Natal only tw o species a re  recorded  (H il
liard 1977 p. 513), one o f  w hich ex tends  into 
L eso th o  and northw ards  to  the m ountains o f  
Z im babw e. This species, viz. O. natalensis  Sch. 
B ip., is so far the only rep resen ta t iv e  o f  the 
genus in Leso tho . A second species, O. scapige-  
ra H a rv . ,  is listed by Jaco t  G uillarm od (1971 p. 
295), but this is merely a sy n o n y m  o f  O. n a ta 
lensis.

In recen t years  an u ndescr ibed  species allied 
to O. natalensis  has been  co llected  in a few 
localities at higher altitudes o f  the D rakensberg  
range, i.a. by the em inent exp lo re rs  o f  the N atal 
flora, Dr. O. M. Hilliard and  Mr. B. L. Burtt. 
T hey  have generously  put d ried  and living m a te 
rial as well as viable achenes  o f  the new species 
at my disposal, and it is a p leasu re  to nam e it 
afte r M r Burtt.

O th on n a burttii B . N o rd .,  sp . nov .,  Fig. 1

Holotypus: Hilliard & Burtt  9389 (S).

O. natalensis Sch. Bip. affinis, sed caule fruticoso 
ram oso , ramis apice foliatis tegetes form antibus, axillis 
foliorum glabris, foliis m inoribus linearibus vel oblan- 
ceolatis, achaeniis dimidio m inoribus.

A glabrous low shrub, rep ea ted ly  branching and 
forming mats. S te m s  sho rt  or e longated , up to 
ca. 20 cm  long, soon becom ing  defoliated and 
c lo thed  with remains of leaf-bases and  so m e
times also  leaf rem ains, especially  midribs. 
L ea ves  closely set, a l te rna te ,  a lm ost rosu la te  at 
b ranch  ends , e rec to-pa ten t,  en tire , 2-8  cm long,
1-8 mm  wide, flattened, l inear-ob lanceo la te ,  
som ew hat leathery to su b ca rn o se ,  faintly mid- 
ve ined , g laucous green, som etim es  w ith  a red 
line along leaf-margins, acu te  o r  subacute  with 
an ap icu la te  tip; leaf-base d ila ted , half-clasping.

P edunc les  terminal, so litary , erec t,  8-22 cm 
long, 1-2 mm wide, s tr ia te , s imple or som etim es 
with a la teral branch  from a lea f  axil below  the 
middle, o therw ise  nude or w ith an  occasional re 
duced bract. Capitulum  rad ia te ,  with bright yel
low florets. Involucre b road ly  cam panula te ,
1.2-1.5 cm  in diam. Invo lucra l bracts  un iseria te , 
8, narrow ly  oblong-ovate, 7 -10  mm  long, 2 . 5 ^ . 0  
mm w ide, basally conna te ,  co riaceous , 3-5- 
veined , acute . R ecep tac le  som ew hat convex  
especially  when young, shallowly h oney -com 
bed, glabrous.

tR a y - f lo re ts  5-8, fem ale, fertile. Tube  3 .5-5.5 
mm long, cylindrical o r  som ew hat fla ttened , 
som etim es slightly tapering  upw ards.  L am ina  
oblong, 10-14 mm long, 5-6  mm  broad , 4-6- 
veined , m inutely 3-4-fid at the ra the r  trunca te  
apex . S ty le  te re te  or so m ew h a t  fla ttened , 2- 
veined; base  som ew hat sw ollen , on a short and 
indistinct stylopodium ; b ran ch es  linear-narrow -
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Fig. 1. Othonna burttii (Hilliard & Burtt 9389, holotype). —  A, B: Habit, x  1/2. —  C: Ray-floret, X  3. —  D: 
A chene, x  3. — E: Style of ray-floret, x  6. —  F: Disc-floret, x  6. — G: Corolla of disc-floret, laid out, x  6. —  H: 
S tam ens, x  12. —  I: Style o f  disc-floret, x  12. —  J: C hrom osom es of root tip squash, 2n=20. The black line 
represents  lO/tm. —  Del. auct.

ly oblong, 1.0-1.5 mm long, with 2 d iscrete  stig- 
matic lines and an obtuse  o r  rounded glabrous 
tip. A ch e n e  ob long-obovate , often slightly 
curved  and com pressed , 5 .5-6.5 mm long,
2.5-3 .5  mm broad, with 12-15 close-lying low 
ribs (and achene wall with 12-15 corresponding  
veins), densely and shortly  white-villous with 
duplex  ob tuse  hairs, ca. 0.5 mm long, becom ing 
mucilaginous when wet. O vary  wall crystals  
num erous ,  elongate, f la ttened, hexagonal in o u t
line. P appus  bristles cop ious,  pluriseriate , p e r 

sis ten t,  4 -7  mm long at an thesis , growing to 
10-15 m m  long in the fruiting stage, whitish or 
som ew hat buff  coloured, m inutely barbellate.

D isc-florets  ca. 50-100. Corolla 4 .5-5.5 mm 
long, g labrous; tube cylindrical, 1.5-2.0 mm 
long; limb narrow ly cam panula te ,  3^4 mm long, 
5-lobed; lobes de lto id -ova te ,  0 .7-1 .0  mm long, 
with la teral veins and a distinct m edian resin 
duct.  A n th ers  1.7-2.5 mm long incl. the ovate  
so m ew h a t keeled apical appendage; an ther  base 
ob tu se ,  ecaudate ; endothecia l tissue radial (i.e .,
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with num erous  longitudinal wall thickenings); fi
lam ent collar som ew hat swollen tow ards the 
base. Style  sterile, tere te , with swollen base on a 
d is tinct s ty lopodium , apically undivided and 
dilated  to a conical papillate tip. Ovary  te re te , 
na rrow , 2.5-4.5 mm long, 5-veined, glabrous. 
P a p p u s  bristles subuniseriate , ca. 20-30, e rec t,
2.5—4.0 mm long, minutely barbellate.

C h ro m o so m e  num ber.  2n =  20.

Flowering period.  N o v .-D ec .

Collections. L eso th o : Sehlabathebe National Park, 
near the Cape border, within 2 km N o f  Thule Beacon, 
ca. 2450 m, 1976, F. K. H o en er  1662 (E, N U , S). 
Sehlabathebe National Park, Lodge Com pound, ca. 
2400 m, 1977, F. K. H oener 1900 (N U , S). South Afri
ca, N a ta l : Underberg  d is tr . , u pper  Umzimouti Valley, 
ca. 2000 m, 1976, Hilliard & Burtt 9389 (N U , S).

Also recorded by B. L. Burtt from the Drakensberg 
G arden  (Hilliard & Burtt, in litt., 1977) and from a 
rem ote  area midway between Sani Pass and the Rhino 
near G arden  Castle (Hilliard, in litt., 1979).

H a b ita t  a nd  phy togeography .  The new species 
has a characteris tic  habit, form ing mats on rock 
edges and cliff faces. It has been  recorded  from 
dolerite  and sandstone rocks at altitudes above 
2000 m in the Sani Pass a rea  o f  the D rakensberg . 
The plants are  said to be grazed  avidly by eland 
(Hilliard, in litt., 1979). Phytogeographically  O. 
burttii belongs to the very  significant group of 
D rakensberg  endem ics (N o rd en s tam  1969 a, 
Hilliard 1978).

Cytology.  The ch rom osom e num ber,  2n = 20, 
w as counted  on Feulgen-aceto-orcein  squash 
p repara tions  o f  root tips from  tw o collections, 
viz. H o en er  1900 (grown from  seeds) and Hil
liard & Burtt 9389 (type co llection , live speci
mens sent by Dr. O. M. Hilliard). The ch rom o
som es are  small, only abou t 1 -2 p m  long (Fig. 1 
J), and did not perm it a deta iled  karyo type  a n a 
lysis. S ince the basic n u m b er  in O thonna  is in
variably  x = 10 (N ordenstam  1967), the new sp e 
cies is a diploid like the m ajority  o f  the species 
counted . Am ong the prev iously  published n u m 
bers (N ordenstam  1966, 1967, 1969 b, 1971 a, b) 
there  are 36 diploids, 9 te trap lo id s ,  5 hexaploids 
and one octoploid.

Taxonom ic  position.  The c lo ses t  relative o f  O. 
burttii is undoubtedly  O. na ta lens is  Sch. Bip., 
the ch rom osom e num ber o f  w hich is unknow n. 
H arvey  (1865) placed O. na ta lens is  in the section 
Scap igerae  H arv .,  bu t this is an  unnatural a s 
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semblage of taxa. O. burttii does not fit into the 
section as defined by H arvey , and the sectional 
limits will be thoroughly revised in a forthcom ing 
m onograph of the whole genus (N ordenstam , in 
prep.).

O. natalensis  is a species of lowland to m on
tane grasslands and with a different habit from 
that o f  O. burttii. It has a short and thick sub ter
ranean  caudex with distinct tufts of wool at the 
leaf-bases. The peduncles are usually, but not 
a lw ays, branched , and the leaves are larger, up 
to 30 cm  long and 6 cm wide and provided with a 
very  distinct midrib. In floral details the two 
species are fairly similar with differences of a 
mainly quantitative nature. F o r  exam ple, the 
achenes  o f  O. natalensis  are about twice as large 
as those  o f  O. burttii, and the grown-out pappus 
is distinctly longer.

P hytochem is try .  The chem istry  o f  i.a. O. burttii 
and O. natalensis  was investigated by Bohlm ann 
& Knoll (1978) with special reference to the ter- 
pene derivatives. The genus is characterized  by 
relatively strongly oxidized furanoerem ophi- 
lanes. It is interesting to note that the tw o spe
cies contain  different but rela ted  constituents. 
The chem ical evidence thus supports  the ta x o 
nomic decision to treat the tw o taxa as distinct 
though closely related species.
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Fosberg , F. R. & Renvoize, S. A. 1980: The 
Flora o f  A ldabra  a n d  neighbouring islands.  Kew 
Bulletin Additional Series VII. 358 pp .,  c. 500 
line drawings (55 figures) and 2 m aps. H er  
M ajesty’s S ta tionery  Office. Price (paper) £15.

Information available to botanists  in teres ted  in 
the island flora o f  the Indian O cean  is ra ther  
scanty. Several papers  dealing with parts  o f  the 
flora of a particu la r  island o r  island group and a 
more com prehensive  work, the Flora o f  M auri
tius and  the Seyche lles  (1877) by J. G. Baker, 
have appeared . E very  new Flora o f  the area  is 
thus to be greeted with acclaim.

The p resen t w ork  em braces  the flora o f  the 
A ldabra Atoll, A ssum ption  Island, the Cosm ole- 
do Atoll and the A stove Atoll. T hese  slightly 
elevated coral is lands are situated 320-420 km 
N N W  of the n o rthern  tip of M adagascar ,  and 
about 640-800 km eas t  of the coast o f  Africa.

An in troductory  chap te r  gives an accoun t of 
the geology, c lim ate , animal life, vegetation 
types and botanical collections. It includes maps 
o f  the islands and a numerical survey o f  the flora. 
There  is an in teresting  discussion on the claim of 
Braithwaite et al. tha t A ldabra has been  com 
pletely subm erged  several times during its 
geological history. A ccording to the au thors  the 
large num ber o f  endem ics  points to the need for a 
careful re -exam ination  of this theory . In all the 
in troductory  c h ap te r  manages to convey  much

inform ation in its nine pages. A g lossary  o f  b o 
tanical te rm s follows.

The main part o f  the Flora com prises d e sc r ip 
tions o f  the 274 species and varieties o f  Angio- 
sperm s and Pteridophytes found in the area. 
There is also a very  brief treatment o f  the M oss
es. Among the Angiosperm s 185 are indigenous 
42 being endem ic to the island group.

A positive feature of the Flora is that it is well 
supplied with keys. Every plant can be keyed 
out, first to family level and then to generic  and 
species level. It is som ew hat surprising that in 
this o therw ise  adm irable  Flora the families are 
arranged  accord ing  to the Bentham  and H ooker  
system  (1862-83). The descriptions o f  families, 
genera  and species are com prehensive and  de 
tailed. Owing to  paucity of material descrip tion  
at species level has not been possible for a few of 
the taxa. There  are  also notes on flow ering peri
od, habitat and world distribution as well as 
dom estic  uses and o ther  interesting details . V er
nacular nam es are  given for all species.

Most o f  the species described are illustrated , 
both habit and details of flowers an d /o r  fruits 
generally  being portrayed .

This w ork by Fosberg  and Renvoize is a most 
w elcom e contribution  to our know ledge o f  the 
com plex and fascinating island flora o f  the Indian 
Ocean.

S usanna  Riebe
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D im orphotheca  m ontana  T. Norl. var. venusta  T. Norl. has now to be considered a species 
o f  its ow n, D. venusta  (T. Norl.) T. Norl. A supplementary description is given. Like D. 
m ontana  it is a mesophyte growing in the highest levels of  the Cape m ountains. The 
variation in flower colour in these two species and the morphological differences betw een 
them, including palynological, are d iscussed. A key to these taxa is given.

Tycho Norlindh, Section fo r  Phanerogam ic  Botany, Swedish M useum  o f  N a tura l History,
S-104 05 S tockholm , Sweden.

1
In a previous paper  (N orlindh  1957) two new  
varie ties o f  D im orpho theca  m on ta n a  were de 
scribed , viz. var. a m oena  and  var. venusta. At 
that time 1 had at my disposal only a scanty and 
fairly incom plete  material o f  these  taxa. Since 
then  1 have been  able to s tudy  num erous speci
m ens of D. m on tana  var. m o n ta n a  in their na t
ural habita t,  and besides severa l com plete  h e r 
barium  specim ens as well as cultivated speci
m ens of the o the r  tw o taxa.

Key to the taxa

1. Occurring as single scattered  plants; ligulae of ray 
florets yellow, at least on upper surface; ray 
achenes 3-winged, wings with entire margins

.................................................................... 1. D. m ontana
-  Plants rooting at nodes and forming mat-like 

clones; ligulae of ray florets non-yellow ..................2
2. A chenes 3-angular, angles c renate  or cristate or 

irregularly incised . . .  2a. D. venusta  var. venusta
-  Achenes 3-angular or 3-winged, angles as well as 

the rigid wings entire or subentire  ...........................
.........................................2b. D. venusta  var. am oena

F urth e r  distinguishing ch a ra c te rs  are exhibited 
by the pollen morphological d ifferences betw een 
D. m on tana  and D. venusta .  A ccording to Prag- 
lowski & G rafström  (1980 pp. 178, 179) these 
differences are cons iderab le ,  viz. the size of 
pollen grains (D. m on tana  31 /um, D. venusta  37

/tm ); the shape and the b read th  of lalongate ora 
(narrow  and distinctly cons tr ic ted  in D. m o n 
tana,  b road , often rhom boidal, not constr ic ted  in 
D. venusta)', and the ch a ra c te r  o f  the caveae 
(more elevated in D. venusta  than  in D. m o n 
tana).

1. D. m ontana T. Norl.

Norlindh (1943 p. 73, 1957 p. 145); Praglowski & Graf
ström (1980 pp. 178, 187).

H olotype.  Andreae n. 1193, C ape Province, Laings- 
burg Div., Seven Weeks Poort M t., open places among 
rocks, frequent, 2300 m, 1928 (PR).

Icon.  Norlindh (1943 p. 67, Fig. 4 j ,  k; hoc op. Figs 1 A,
B, 2).

W hen describing D. m on ta n a  in 1943 I had in 
fact only seen one single spec im en  with fully 
developed  ray and disc achenes ,  viz. the 
above-m entioned  type from an altitude o f  2300 m 
in the Seven  W eeks Poort Mt. The ray achenes  
o f  this plant are 3-winged with entire wings and 
are similar to those o f  certa in  O steosperm um  
species.

F irst in 1963 after the K irs tenbosch  G olden 
Jubilee celebrations 1 had an oppo rtun i ty  o f  m ak
ing a close investigation o f  D. m on tana  var. 
m ontana .  This occurred  w hen I took  part in a
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private  collecting trip to the K aroo  m ountain  
W itteberg  in the Laingsburg  division toge ther  
with Miss Elsie E s te rh u y sen  and Dr Bertil N o r 
denstam . On the upper  part o f  the steep sou thern  
rocky slopes and on the sum m it o f  this m ountain 
this plant grew frequently  as single scattered  
specim ens. The open  flow er heads appeared  to 
be exclusively golden yellow, because  the 
exposed  upper surface o f  the ligules of the ray 
florets have that colour. H ow ever ,  the flow er 
heads w hen closed, expose  the low er surface o f  
the ligules which usually  is not merely yellow but 
has a m ore  or less s trong adm ix ture  o f  a coppery  
colour. It is notable tha t the yellow colour o f  the 
ray florets  does not rem ain  w hen dried o r  at least 
it is then  not distinctly visible. Obviously the re  
occurs som e chemical change in the cell-sap o f  
the ligules, usually turn ing  whitish above and 
blue or blue-lilac s tr iped  on the reverse side. 
This is know n from my own experience  when I 
collected  and p ressed  a rich material o f  this 
species on the W itteberg. T he original yellow 
co lour o f  the ray florets o f  D. m on tana  sens. str. 
is thus impossible or very  difficult to judge , w hen 
it is the  m atte r  o f  herbar ium  specim ens. Those  
de term ina tion  keys o f  the genus D im orphotheca  
which primarily are based  on flow er colour are in 
fact only applicable w hen  it is the m atte r  o f  fresh 
material. Fortunate ly  there  is a s ta tem ent o f  the 
f low er co lour on the herbarium  label o f  most 
collections o f D. m on tana .

D istribution.  The localities quo ted  below are 
selected to illustrate the main distribution.

Laingsburg: Seven W eeks Poort M t., 2300 m, see the 
above quotation of the holotype. Top of W itteberg 
(Whitehill), 1500 m, 1926, Com pton  n. 3161 (BM, K). 
W itteberg on the summit, in rock crevices, at almost 
1800 m, 4 .XI. 1963, Norlindh n. 5925 (C, LD, S). Eod. 
loco, Esterhuysen et N orlindh n. 5924 (S).

W orcester: Brandw acht Pk, am ongst rocks near 
summit, 1800 m, 1944, E s te rhuysen  n. 10994 (BOL).

Oudtshoorn: In sum m o monte saxoso Zw artebergen 
prope Zwartberg Pass, 1800 m, 1905, H. Bolus n. 12042 
(BO L, K).

Uniondale: Mannetjieberg, S. slopes, 1500 m, 1941, 
E s terhuysen  n. 6483 (BOL). H oopsberg, S. slopes, 
1500-1800 m, 1941, E s terhuysen  n. 6566 (BOL).

2a. D . ven u sta  (T. N orl.)  T. Norl. stat. nov. var. 
venusta

D. m ontana  T. Norl. var. venusta  T. Norl. (Norlindh 
1957 p. 147); Ahlstrand (1979 pp. 1 ,6 ,  8, 11, 12 ,22 ,27 ,

Figs. 1 J, 12, 13); Praglowski & G rafs tröm  (1980 pp. 
178, 179, 187).

Type. Esterhuysen n. 11340, C ape  Province, Paarl 
Div., W emm ershoek Pk, ledges in gully on W. side, 
1200-1500 m, 31.XII. 1944 (hoi. B O L; iso. LD , S).

Icon.  Norlindh (1957 p. 143, Fig. 1, p. 146, Fig. 2 c, d, 
p. 149, Fig. 3 (map); present paper  Fig. 1 C -E ).

Perennial herb with w eak trailing s tem s, sp read 
ing from the root-stock and form ing mats. S tem  
decum ben t or prostra te  (or upright in the young
est specim ens), about 1 m long, 2 -4  mm thick, ±  
lignified and sparsely rooting at nodes, e x ce ed 
ingly branched  in old specim ens . Flow ering 
b ranches  erec t or ascenden t,  10-35 cm high, 
densely  foliate at base, ending  in a naked , 
g landular-puberu lous, up to  20 cm long p e 
duncle , bearing a single head. L eaves  alternate , 
glandular-puberu lous or subglabrous, ob- 
o v a te -sp a th u la te -o b la n ceo la te - I in ea r ,  sessile or 
tapering into a petiole, including petiole up to 7 
cm long and 2 cm broad , with margins coarsely 
den ta te  to scattered denticu la te  o r  entire; midrib 
p rom inen t beneath , lateral ne rves  inconsp icu
ous; basal parts  o f  s tem  prov ided  with hard , 
t ightly-packed rem nants  o f  leaf  shea ths ,  from  
w hich the lower part o f  the tough midrib often 
s tands out as a thick, irregularly  curved  bris tle
shaped  body. Involucre b road ly  cam panula te ,  c. 
10-15 m m  high, bracts  un iseria te , o r  nearly so, 
lanceola te-linear, acum inate ,  g landular-puberu
lous on back, margins w hitish-scarious  and cili- 
ate. Ray florets equal in num ber  to  the  involucral 
b racts ; ligule pink or purp le  above , or rarely 
white , usually with the sam e co lour beneath , or 
besides violet or metallic, exceeding  the in
volucre 2(—3) times; disc florets yellow. Ray 
achenes  g labrous, triangular (in im m ature stage 
seemingly trialate), with angles irregularly cre- 
nate  o r  incised, tuberculate  o r  cr is ta te ,  6-10 mm 
long. Disc achenes g labrous, app lanate ,  elliptic 
or obovate-elliptic, margins sem ipellucid , with a 
slightly th ickened rim, usually  som ew hat 
em arg inate  at the tip, 8-12 mm long and 6-8 mm 
broad.

D istribution.  See Norlindh (1957 p. 147, p. 149 
Fig. 3 (map)). Additional d is tribu tional s ta te 
ments:

■
W orcester: Kloof betw een W itteberg and  Molenaars- 
berg, 600-900 m, 16.1. 1955, E s terhuysen  n. 24149 
(B O L , LD). Buffelshoek Pk. Shallow ledges, S slope, 
1800 m, 1958, Esterhuysen  n. 1282 (LD , cult.).
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A

Fig. 1. A chenes of D im orphotheca .  A, B: D. m o n ta n a ; A ray, B disc achene. —  C -E : D. venusta  var. v e n u s ta ; C 
radial, D ventra l side of ray ach en e ,  E disc achene. —  F -H :  D. venusta  var. amoena',  F  normal, G som ew hat 
deviating ray  achene, H disc achene .  —  A, B Norlindh n. 5925; C -E  E sterhuysen  n. 24149; F -H  E s te rhuysen  n. 
27424. — Scale =  5 mm. Del. I. W ikander.
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Fig. 2. Dimorphotheca m ontana .  In rock crevices on 
the summit of Witteberg, Laingsburg district, Cape 
province, at almost 1800 m s. m. Rays golden yellow 
above and ±  coppery beneath . Norlindh n. 5925. In 
upper left corner Penaea m ucronata  L. —  Photo: T. 
N orlindh, Nov. 4th, 1963.

Worcester-Paarl: S teep on kloof betw een Witteberg 
and Molenaarsberg, off Du Toits Kloof, 1200 m, 
27.XII. 1960, Esterhuysen  n. 28694 (B O L, LD, S).

D im orphotheca  venusta  is a perennial herb, d e 
cum ben t with stem s rooting at nodes and widely 
spreading  from roo t-s tock , forming ±  circular 
p ro s tra te  mats with a  d iam ete r  o f  about 1 m. The 
flow ering branches are  erec t or ascenden t,  10-35 
cm  high and unbranched .

B aag0e (1978) points out tha t it has a ligule 
ep iderm is  similar to that in O steosperm um  eck- 
lonis.

Baag0e has made a regrettab le  mistake in the 
following sentences: “ £). m ontana  var. venusta  
and O. ecklonis  are  fu r ther  similar in habit and 
achenes  as adm itted by N orlindh (1957). The 
only ch arac te r  to separa te  the tw o taxa  seems to 
be the fertility conditions in the ir  heads, and 
probab ly  D. m ontana  var. venusta  and O. eck 
lonis  are  synonym ous” . Owing to this assertion  I 
feel m yself  obliged to m ake the following 
correc tions . O steosperm um  ecklonis  has not at 
all been  mentioned in my p aper  (N orlindh 1957) 
and thus I have not the re  given my opinion on its 
rela tion  to  D im orphotheca  venusta  (syn. D. 
m on ta n a  var. venusta).  As to the habit O. eck-
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lonis is widely different from  D. venusta .  The 
fo rm er is a shrub or u ndersh rub ,  normally erec t 
and abou t 1 m high, while the la tter is a  herb  with 
w eak, trailing stem s and b ranches,  usually  
spreading over rocks. Their  ray achenes  are very 
different in shape; as to O. ecklonis  see N orlindh 
(1943 p. 239 Fig. 23 c), as to D. venusta  see 
N orlindh (1957 p. 146 Fig. 2 c and p resen t p ape r  
Fig. 1). F u r th e r  they have different areas o f  d is
tribution. O. ecklonis  is con tra ry  to D .  venusta  a 
lowland species occurring in the river valleys o f  
the H um ansdo rp  and U itenhage districts in the 
sou th-easte rn  Cape Province. The disc florets of 
O. ecklonis  are always $-sterile. The flowers o f  
this species are very beautiful as the name ''ve
n u s ta ’ indicates, the open head being up to 8 cm 
in diam. The rays are pink or bright purple above  
and  metallic beneath . F low ever, a rare white- 
f low ered form is also know n, probably a loss 
mutation.

2b. D. venusta (T. Norl.) T. Norl. var. am oena 
(T. N orl.)  T. Norl. com b. nov.

D. m ontana  T. Norl. var. am oena  T. Norl. (Norlindh 
1957 p. 145); Ahlstrand (1979 pp. 1, 6, 8, 11, 27, Figs. 1 
G, I, 11).

Type. Esterhuysen  n. 22210, Cape Province, W or
cester  Div,, Hex River Mts. Fonteintjiesberg-Sentinel. 
Ledges, usually on S side, 1700 m, l .X I.  1953 (hoi. 
BOL; iso. LD, S).

Icon.  Norlindh (1957 p. 146 Fig. 2 a, b, p. 149 Fig. 3 
(map); present paper Fig. 1 F -H ) .

In D. venusta  var. am oena  the  angles or wings of 
the ray achenes are entire. Only very occasional
ly they may have one or tw o incisions, perhaps 
caused  by ou te r  agencies. The wings are often 
m ore or less wrinkled or undulated. As to o the r  
cha rac te rs  var. am oena  agrees quite well with 
var. venusta .  They  grow under  similar ecological 
conditions in the highest levels o f  the Cape 
m ountains. A few specim ens with in term ediate  
achene  forms suggests tha t these tax a  are c a p 
able o f  forming hybrids with each other.

D istribution.  See N orlindh (1957 pp. 145, 146, p. 
149 Fig. 3 (map)). Additional distributional 
s ta tem ents:

W orcester: Hex River Mts. Ledges on S. side of Sen
tinel and Buffelshoek Peaks, 1700-2000 m, 16.XII. 
1957, E s terhuysen  n. 27424 (S, LD, also cult.). Hex
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River Mts, Milner Pk. Ledges and steep rocky slopes, 
S. aspec t  ±  1800 m, 2.1. 1959, Es terhuysen  s.n. (BOL, 
LD , only seed). Sonklip, few miles N. of M atroosberg, 
2000 m, 16.1. 1959, Esterhuysen , s.n. (BOL, S, only 
seed).

Prince Albert: Swartberg Pass, 1500 m, 25.1. 1941, 
Es terhuysen  n. 4550 (BOL).
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K öhlein , F. 1980: Saxifragen und  andere S te in 
brechgew ächse .  289 S., 100 Farbfo tos ,  50 Z eich 
nungen. V erlag  Eugen U lm er, Stuttgart. ISBN 
3-8001-6107-9. Preis DM 88:-.

Es handelt sich hier in e rs te r  Linie um ein G ar
tenbuch  nicht um eine reine bo tan ische M ono
graphie. Damit ist schon angedeu te t,  dass ein 
S chw erpunk t dieses Buches in der gärtnerischen  
K ultu r  und V erw endung  d ieser  Pflanzengattung 
liegt. Die G attung  Saxifraga ist mit ihrer grossen 
A nzahl A r ten ,  N atu rhybriden  und G artensorten  
sehr um fangreich und schw er überschaubar,  da
zu ist sie au f  G rund  ihrer grossen  geographischen  
V erbre itung  sehr unterschiedlich  in ihren 
L eb e n sa n sp rü ch e n .  Dieses bringt naturgem äss 
Problem e für den G ärtner  und L iebhaber in der 
Pflege und K ultu r  d ieser Pflanzen mit sich. H ier 
ist nun an H and  vieler Beispiele aufgezeigt wie 
man un te r  B eachtung einer Reihe von G esich ts 
punk ten , der  Auswahl geeigneter A rten, A us
nutzung v o rhandene r  G eländeverhältn isse  und 
V erw endung  von Hilfsmitteln eine erfolgreiche 
K ultu r  be tre iben  kann. E ingehend  wird neben 
der  B eschreibung  des zu verw endenden  Stein
m aterials  auch  das T hem a der gegenwärtig  so 
populä ren  M inipflanzungen in Schalen, S tein
trögen o d e r  S teintischen behandelt.  H ier gibt es 
eine Vielzahl von M öglichkeiten, die Beispiele 
oft mit Z eichnungen  vervollständigt, können j e 
dem L ieb h ab e r  A nregung und Inspiration geben. 
Da der  S te ingartenfreund gem einhin  nicht nur 
Saxifragen in se iner Anlage pflegt sondern  sie 
mit anderen  Alpinen kom biniert ist auch  die 
Wahl d e r  N achbar-  oder Begleitpflanzen von 
einiger B edeu tung . H ier hält der  V erfasser  eine 
re ichhaltige Auswahl bereit ,  die sowohl dem

Laien als auch dem F achm ann  voll zufrieden  
stellen wird.

N eben  einer kurzen  Ü bers ich t über  G arten h i
storie und Züch tung  befasst der  andere  H auptte il  
des  B uches sich mit der  B eschreibung der  A rten  
und H ybriden . Bei der  in 15 Sektionen  eingeteil
ten  G attung  sind die E uaizoonia , Porophyllum  
und  D actyloides ihrer zahlreichen G ar ten h y 
briden und ihrer A ttrak tiv itä t w egen für den 
L iebhaber  und G ärtne r  am  bedeutungsvolls ten .
E s  ist h ier eine Lülle an Material zu sam m enge
tragen , und der in teressierte  L eser  findet hier 
A uskunft über die heim atlichen S tan d o r tv e r
hältn isse, die K ultu ransprüche , bei H ybriden  
über K reuzungsverhä ltn isse  und dergle ichen 
mehr. Eine grosse Anzahl ausgeze ichneter  Farb- 
aufnahm en  veranschaulich t die Vielgestaltigheit 
und Schönheit d ieser beliebten Pflanzen. Z ah l
reiche Zeichnungen verdeutlichen  techn ische  
Details im Aufbau der  Anlagen oder die m orp h o 
logischen U nterschiede in den einzelnen S ek tio 
nen. Z u r  Erleichterung bei der A usw ahl geeig
ne ter  A rten  und Sorten  geben die Tabellen  und 
Z usam m enste llungen  über K u ltu ransprüche , 
W uchseigenschaften , Blütezeit usw. w ertvolle 
Hilfen. Einige andere  G attungen  mit ihren A rten 
aus der  Saxifraga-Familie w erden ebenfalls 
näher beschrieben . H ier handelt es sich um 
Pflanzen wie Astiiben, Bergenien u. a. die für 
eine K u ltu r  im Steingarten  in Frage kom m en j 
können . Ein B ezugsquellennachw eis gibt ab 
schliessend  A uskunft über F irm en die Pflanzen 
und Sam en liefern können, was der L iebhaber  
sicher d ankbar  registrieren wird.

Karl S tünkel



Kashmiria (Scrophulariaceae, Veroniceae), a new name for 
Falconeria Hook. fil. from the western Himalayas
H O N G  D E-Y U A N

Hong, D. 1980 12 15: Kashmiria (Scrophulariaceae, V eroniceae), a new name for Falco
neria Hook. fil. from the western  Himalayas. 1Sot. N otiser 133: 565-567. Stockholm . ISSN 
0006-8195.

A new name, Kashmiria H ong, is p roposed  for the m onotypic genus Falconeria  Hook. fil. 
(non Royle) and a new com bination, K. himalaica (Hook, fil.) Hong, is correspondingly 
made. A description is given and essential details are illustrated. Differences between 
Kashmiria, Wulfenia Jacq. and  Wulfeniopsis Hong are d iscussed. Wulfenia nepalensis 
Yamazaki is transferred to Wulfeniopsis: W. nepalensis (Yamazaki) Hong.

Hong De-yuan, Institution botanicum, Academia Sinica, Berjing, China. (Temporary  
address: Department o f  System atic  Botany, University o f  Lund, Ö. Vallgatan 20, S-223 61 
Lund, Sweden.)

Falconeria  H ook. fil. (1883) is a later hom onym  
of Falconeria  Royle (1839), a genus in Eu- 
phorb iaceae . Pennell (1943) transferred  the s in
gle species, Falconeria h im ala ica  Hook, fil., to 
W ulfenia  Jacq . ,  an unnatural genus, in its old 
circum scrip tion  d istributed in E u rope ,  Anatolia, 
the H im alayas  and ad jacen t areas.

The genus is said by H o o k e r  to be “ apparently  
near Wulfenia, but differing in the 2-lipped co ro l
la” . He seem s only to have  com pared  his new  
genus with Wulfenia am herst iana  Benth. (from 
W H im alayas and S Asia), as Wulfenia  species 
from  E urope  and A natolia  also have a 2-lipped 
corolla. W hen Pennell (1943) included the plant 
in W ulfenia he added no new  information on 
m orphology.

F rom  good herbarium  m aterial o f  Falconeria  
him alaica  it can be seen th a t  H o o k e r ’s descr ip 
tion is incom plete (he had no fruiting material) 
and in som e respec ts  not wholly correct.  T hus  
the stigma is 2-parted with spreading  lobes, not 
capitellate. A num ber o f  d ifferences be tw een  
Falconeria  and W ulfenia  in fruit, seed and 
stigma charac ters  w ere found , so that Falconeria  
merits generic s tatus. A new  nam e, K ashm iria ,  
is p roposed  for the genus.

K ashm iria  Hong, nomen novum

Falconeria Hook, fil. (1883 t. 1483; 1884 p. 319), non 
Royle (1839).
Wulfenia auct. non Jacq.: Pennell (1943 p. 67).

Perennial herb. L eaves  all radical,  petiolate and 
crena te .  In florescence  a te rm inal racem e. F low 
ers b rac tea te ,  ebrac teo la te .  Calyx  5-partite; 
lobes subequal, narrow ly  oblong, 3-ribbed, 
sparsely  ciliate. Corolla  2-labiate; tube almost as 
long as limb; upper lip sh o r te r  than lower lip,
2-lobed; low er lip spreading, 3-lobed, sparsely 
h irsu te  at the base, lobes shallowly 2-lobed (Fig. 
1 A, B). S ta m en s  2, included; inserted  im m edi
ately  below the ju n c tu re  of the lips; anthers  
2celled, cells diverging, un ited  at the top. Stigm a  
relatively large, 2-parted, lobes spreading to 
form  a flat receptive a rea  (Fig. 1 C). Fruit 
ellipsoid, dry, with a very  thin soft wall, berry 
like and indehiscent (Fig. 1 D). Seeds hem i
spherical; seed coat alveolate  (Fig. 2).

K ash m iria  h im alaica  (H ook , fil.) H ong, comb, 
nov.

Falconeria himalaica H ook. fil. (1883 t. 1438). Wul
fenia  himalaica  (Hook, fil.) Pennell (1943 p. 67).
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Herbarium material seen. Kashmir: K um aon, Mad- 
hari, 8000 ft., R. Strachey and J. E. W interbottom  4 
(BM); K um aon, Kalamuni Pars, 3000 m, T. A. Rao 
6701 (K).

The au th o r  (Hong 1980) has found im portant 
gross  morphological and pollen differences b e 
tw een  Wulfenia am herstiana  Benth. and the 
W ulfenia  species from E urope  and Anatolia. A 
new  genus , Wulfeniopsis  H ong, was proposed 
fo r  W. am herstiana.  A second species from 
N epal has to be added  to the genus (see 
A ppendix).

T h e  genera  Wulfenia  (E urope , Anatolia), Wul
fe n io p s is  (H im alayas, S Asia) and Kashmiria  
(K ashm ir)  all share two p rom inen t characters  
u n iq u e  in the tribe V eron iceae , i.e. s tam ens in
serted  in the throat o f  the corolla and leaves 
w h ich  are  all radical.

K ashm iria  is a m onotyp ic  genus apparently  
c lose  to  Wulfenia. It is distinguished from Wul

fe n ia  and W ulfeniopsis  on the 2-lobed spreading 
s tigm a and the berry-like indehiscent fruit. It is 
also distinguished from W ulfenia  on alveolate 
seeds  and shallowly 2-lobed corolla  lobes and 
from  W ulfeniopsis  on the 2-lipped, 5-lobed 
corolla .

Fig. 2. Scanning electron micrographs of a seed of 
Kashmiria himalaica. — A: Dorsal face. B: Ventral 
face. —  Scale = 0.2 mm.

Appendix

Wulfeniopsis nepalensis (Yamazaki) Hong, comb, 
nov.

Wulfenia nepalensis Yamazaki (1970 pp. 177, 178. 
Figs. 23, 24, PI. IX).

Acknowledgem ents.  I am grateful to Professor Hans 
R unem ark  for help with the manuscript, to Dr Ove 
Alm born for help in borrowing the material and to Miss 
W ang Jin-feng for drawing Fig. I. I also thank Kew 
G ardens  and British Museum for lending me the valu
able material.

Fig. 1. Kashmiria himalaica. — A: Corolla. —  B: The 
sam e, but opened up. —  C: Stigma. —  D: Fruit with 
pers is ten t calyx.
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H ui-Lin Li 1979: N a n -fa n g  tsao-m u chuang. A 
Fourth  C entury Flora o f  Sou th ea s t  Asia .  The 
C hinese U niversity  Press, H ong Kong. ISBN 
962-201-163-2. X +  168 pp., 39 figs. Price US 
$18.75.

The book is the  first English transla tion  o f  Chi 
H a n ’s N a n -fa n g  tsåo-m u chuang  w ith an  in tro
duction and com m enta ry . The F lo ra ,  which 
appeared  in A .D . 304, deals with som e 80 species 
and their p roduc ts  in the area covering  a p p ro x 
imately the p resen t K wangtung and Kwangsi 
provinces in sou thern  China and the central and 
northern  parts  o f  V ietnam. As a poet,  the au thor  
gives us refined descrip tions o f  the species and 
of their uses and  m ode o f  cultivation, as well as 
o f  custom s o f  the local inhabitants and in te res t
ing stories abou t the plants. M any o f  the species 
in the w ork w ere  recorded  for the first time in 
Chinese literature. Chi H a n ’s w ork , that has 
been well know n for m any centuries  in C hina for 
its interesting accoun ts  and elegant style , is an 
im portant early  trea tise  on species o f  sou theas t 
Asia, and is repu ted  to  be the o ldest w ork in the 
world on sub trop ical and tropical bo tany . In 
m odern  times its significance has also been  noted 
by many w estern  w riters. G oodrich , for in
stance , says in 1959 tha t “ this book  is a mine of 
information for h is torians o f  cu ltivated p la n ts ’’.

As many bo tan is ts  know  China has m ade great 
use o f  plants from  ancien t times (particularly  for 
medical purposes). C hina has a great deal of 
ancient botanical li terature, but unfortunate ly  
very  little of it is available to w este rn  botanists  
and works such  as L i ’s present one  are  badly 
needed. The task , how ever, is a challenging one 
because  of a twofold difficulty: one involving 
identification o f  species occurring in literature 
and the o th e r  involving familiarity with both 
classical C hinese  and a w estern  language.

In the first part  o f  the in troduction  Li briefly 
surveys the h is tory  o f  the unification o f  the area 
with which Chi H a n ’s w ork deals with China 
proper. He also surveys the history o f  the com 
munication o f  cu lture and trade over  the area , 
betw een C hina and India, W estern  A sia, Egypt

and even E u ro p e ,  during the period from  the  end 
of the 3rd cen tu ry  B.C. to the beginning o f  the 
4th century  A .D . W e are thus given the  historical 
and geographical background of Chi H a n ’s work. 
In the second part he gives us a b rie f  b iography 
of Chi H an  and  m entions his botanical in terest 
and his essays on plants , many of them  poetical. 
The third part is ethnobotanical.  He divides the 
species d iscussed  by Chi H an into 12 categories  
according to the ir  use by the so-called Yiian 
people. In addition , he briefly rev iew s the opin
ions of m odern  botanists  concerning the regions 
of origin o f  cu ltivated  plants in the world. As in 
an earlier w ork he maintains that De C andolle 's  
and V avilov’s single region “ C hina’’ or “ so u th 
east A sia’’ should be divided into four. T he area 
trea ted  by Chi H an  lies in tw o o f  them , i.e. 
southern  C hina and  southern  Asia. F inally , in a 
brief review o f  the literature on Chi H a n ’s F lora, 
Li includes the opinions of western  and  Chinese 
au thors  on its authentic ity .

The translation and  com m entary  com prise  the 
major part of the book. A part from a com plete  
translation o f  Chi H a n ’s Flora, the botanical 
identity of all species and products  is given and 
also a com m en ta ry  on their bo tanical,  biblio
graphical,  historical and ethnological or e th n o 
botanical significance. While most o f  L i’s identi
fications o f  species follow earlier writers som e 
are new  and, w hat is m ore , several previous 
misidentifications are poin ted  out and correc ted  
on the basis o f  geographical distribution, usage, 
etc. A lthough I am not able to check  them  at the 
time o f writing it seem s to me that m ost of the 
changes are  reasonable.

Thirty-nine figures from a work from the 11th 
cen tury  are included in this book. W e find co m 
m entaries on cus tom s,  religions, supers tit ions ,  
interesting even ts  connected  with som e o f  the 
plants and , o f  cou rse ,  botanical inform ation not 
only in Chi H a n ’s original text, but also in L i ’s 
in troduction and com m entary . T here fo re  this 
book, though botanical literature, is readab le , 
not dreary .

H ong De-yuan



Lichens of western North America with disjunctions in 
Macaronesia and West Mediterranean region
IN G V A R  K Ä R N E F E L T

Kärnefelt,  I. 1980 12 15: L ichens o f  w estern North  Am erica with disjunctions in M acaro
nesia and West M editerranean region. Bot. Notiser 133: 569-577. S tockholm. ISSN 
0006-8195.

Six unrelated lichens, Alectoria imshaugii Brodo & D. H aw ksw .,  Cetraria merrillii Du 
Rietz, Dimelaena radiata (Tuck.) Hale & W. Culb., Parmelia pustulosa  Essl.,  Parmelia  
subolivacea  Nyl. and Thelomma mammosum  (Hepp) Massal. have their distributional 
centre  in tem perate to subtropical W North  America. Five were already known from 
disjunct ranges in M acaronesia ,  N W  Africa, Portugal and Spain. Cetraria merrillii recently 
d iscovered in the central highlands o f  Spain, is here included in the same group. Possible 
m odern and historical causes o f  the discontinuous ranges are discussed. Distribution maps 
are included.

Ingvar Kärnefelt, Department o f  System atic  Botany, University o f  Lund, Ö. Vallgatan 18,
S-223 61 Lund, Sweden.

A W N orth  A m erican  lichen, Alectoria  im s
haugii  B rodo  & D. H aw k sw .,  has recently  been 
found locally abundant in the C anary  Is lands 
(0 s th a g e n  & Krog 1979). F our o the r  lichens 
w ere  earlier  know n to have the sam e type  of 
d iscon tinouous  d is tribution, viz. D im elaena  ra
diata  (Tuck.)  H ale & W. Culb. (L lim ona & W er
ner 1975, Sheard  1974), Parm elia  pustu losa  Essl. 
(E sslinger 1977), Parm elia  subolivacea  Nyl. 
(Esslinger 1977) and T helom m a m a m m o s u m  
(H epp) Massal. (Tibell 1976). D. radiata  and T. 
m a m m o s u m  are  know n from M orocco, Portugal 
and Spain  apart  from the d iscon tinuous range in 
M acaronesia .

L ast au tum n a specim en o f  an unknow n lichen 
from  the central highlands o f  Spain was sen t to 
me. It p roved  to be Cetraria merrillii Du Rietz, 
p rev iously  only know n from  coniferous hab ita ts  
in W N orth  A m erica  (E sslinger 1973), making it 
the sixth species in this s trange d iscon tinuous 
group. T he  Eurasian  d is junc t ranges o ccu r  in 
M ed ite rranean  or semi-arid types  o f  c lim ate and 
vegetation . In the W  N o rth  A m erican  d is tr ibu
tional cen tre  D. radiata  and T. m a m m o su m  p a r t
ly occu r  in lowland localities in California c h a r 
acterized  by  a M ed ite rranean  climate. P. p u s tu 
losa  occurs  in semi-arid inland localities in U tah

and Colorado , w hereas  A. imshaugii, C. merrillii 
and P. subolivacea  also seem  to be more a b u n 
dant in semi-arid regions ra th e r  than humid ones. 
H ow ever ,  in addition all th ree  species occur at 
low er altitudes in California with a w arm er and 
d rier climate.

T here  are also a few b ryophy tes  know n with a 
similar W N orth  A m erican-M acaronesian-M edi- 
te rranean  distribution (see Irm scher  1929, 
S tp rm er 1959). H ow ever ,  there  are only very few 
angiosperm  species know n with a similar dis
ju n c t  distribution (Raven 1971, Raven & A xelrod
1978). In angiosperm genera  there  are  a  few m ore 
exam ples  of relationship be tw een  the Californian 
and M editerranean floras. O therw ise  there are 
floristic relationships be tw een  families in the re 
gions with a M editerranean  climate (Axelrod 
1975, R aven 1971, R aven & A xelrod 1978).

M ateria l and  m ethods

I have examined all collections of C. merrillii in 
C A N L , FH , H, LAM, LD, MIN and US. The Spanish 
specim en was examined and com pared  with numerous 
N orth  A m erican collections for bo th  chemical content 
and anatomical s tructure with T L C  and light m icros
copy.
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A lectoria  im sh augii Brodo & D. H aw ksw .

Distribution. A .  im shaugii appea rs  to have a di
stributional cen tre  in the m ountain  regions o f  S 
A lberta , SE  British Colum bia, N W  M ontana, N 
Idaho and E W ashington with an extension o ver  
the m ountain  regions o f  O regon to N E  Cali
fornia. F u r th e r  there  is an isolated locality in the 
Q ueen C harlo tte  Islands w hich according to 
Brodo & H aw ksw orth  (1977) is som ew hat d o u b t
ful (Fig. 1 A). Brodo & H aw k sw o rth  (1977) also 
reported  a specim en from the V enezuelan A n
des. This has now  been  re-exam ined together 
with additional V enezuelan  material and is 
claimed not to be identical with A . im shaugii  
(Q sthagen & K rog  1979).

In the C anary  Islands A . im shaugii  is reported  
from G om era  and H ierro  (Q sthagen & K rog
1979).

H abita t  and  dispersal. A .  im shaugii  grows pri
marily on conifers or on lignum in m ountainous 
regions from  750-1750 m o r  near  sea  level at 2-85 
m. It has been  found on Pinus contorta, P. 
ponderosa , P seudo tsuga  m enzies ii ,  etc. The 
species seem s to prefer open  coniferous stands. 
Secondarily  it has been  found growing on rocks.

In the C anary  Islands A . im shaugii  was found 
in laurel fores t w here mists are  p revalen t at 
1100-1350 m on  Erica  spp .,  L aurus  spp. and 
M yrica fa y a  (Q sthagen & K rog 1979). H ere  too, 
the species seem ed to p refer  open  and  humid 
sites.

The m ost im portan t m ode o f  propagation is 
probab ly  d ispersal by m eans o f  small isidiform 
spinules. In addition p seudocyphellae  som etim es 
b ecom es  sparsely  sorediate  w hich may be a p o 
tential m ode o f  vegetative propagation. Apo- 
thecia  are rare and no m atu re  asci o r  ascospores  
have been seen. Sexual rep roduction  is probably  
very limited. Pycnidia are  not known.

C etraria  m errillii Du Rietz

C. merrillii has long been  poorly  know n mainly 
because  o f  confusion with Cornicularia califor- 
nica  (Tuck.) Du Rietz (see Du Rietz 1926, H ow e 
J r  1911). The taxonom ic position and affinity o f  
these  units is to  be d iscussed  in a  coming pap er  
(K ärnefelt in prep.).

Distribution. C. merrillii is d is tribu ted  from the 
m ountain  regions of SW  A lberta , N W  M ontana
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and Idaho  o ver  S British Colum bia and  W ash ing
ton tow ards  the Pacific coast which appears  to 
be a distributional centre . F rom  here C. merrillii 
ex tends  sou thw ards  over the coasta l m ountain  
ranges in Oregon and California dow n to  the 
M exican border (Fig. 1 B).

In the M editerranean  region C. merrillii is only 
know n from  one locality in the central highlands 
o f  Spain.

H abita t  and  dispersal. C. merrillii grows mainly 
on twigs and b ranches  of conifers and  shrubs or 
on lignum in subalpine areas  or in open  forests. It 
has been  found on various conifers, e.g. Larix  
lyallii, P inus albicaulis, P. contorta, P. p o n d e 
rosa, P. cuolteri, P. lam bertiana, P seudo tsuga  
m enziesii  and Tsuga m ertensiana  at 150-2200 m. 
It has also been  found on twigs o f  Arctostaphylos  
myrtifolia  and/4 , patu la .

In Spain C. merrillii has been found on twigs o f  
Cist us ladanifer  at c. 1050 m.

N o surface s tructures  for vegetative dispersal 
such as isidia, spinules o r  soralia are  present. 
H o w ev er ,  apo thecia  are usually abundant and 
sexual reproduction  and d ispersal by ascospores 
is p resum ably  the m ost im portan t m ode o f  p ro 
pagation. Pycnidia are occasionally  present on 
the margins.

Se lec ted  specim ens. U .S .A . California. Am ador Co., 
L ancha  Plana, 1895 H ansen  1016 (FH , MIN). A lam eda 
Co., Oakland Hills, 1930 H erre 1800 (LAM). C ontra  
C osta  Co.,  Las Tam pas Ridge, 1932 Herre 1801 
(LAM). L assen  Co., Lassen Volcanic National Park, 
1965 Thiers (CANL). M ontorey Co., Santa Lucia 
M ts., 1955 Howell 5319 (CANL). San Antonia Mts., 
Brown Flats, 1966 Johnston (3083 FH). San Gabriel 
Mts., Mt. Low e, 1911 Kingman 1365 (FH). San Jacinto 
M ountains, H asse  (Krypt. Exs. Vind 1047, F H , H, 
LD, US). Santa Monica Range, 1910 H asse (Hasse, 
Lieh. Exs. 210, FH). San Mateo Co., 5 miles W of 
Stanford university, 1943 H erre  (1885 LAM). San 
Diego C o.,  1 mile N W  of Descanso, 1967 W etm ore 
16995 (C A N L , MIN). Sierra N evada, Pringle (FH , 
US). Siskiyon Co., Mt. Shasta , 1956 Cooke 10209 
(LAM). Trinity Co., 4 miles W of Weavesville, 1939 
Wing (LAM). W awona, 1896 Cummings (Cummings, 
Dec. N orth  Amer. Lich. 212, C A N L , Cummings Lich, 
Bor. Amer. 142, (FH , H). Idaho.  Idaho Co., Selway 
B itterroot Wilderness Area, 1972 Anderegg 756 (LD). 
Lalah Co., Moscov Mts., 1954 H erre  7439 (LAM). 
M ontana.  F lathead Co., Maria Pass, 1977 Hale (Hale, 
L ich .,  Amer. Exs. 205, LD). Glacier National Park, 
P tarm igan Creek, 1950 Imshaug 6058 (LAM). Yaak 
River, H w y 2, 1969 Thom son 16303 (CANL). Oregon. 
Joseph ine Co., N E  edge of Grants Pass, 1975 W etm ore 
24497 (MIN). Lake Co., Booth State Park, 1956 T av a 
res 235 a & Chisaki (CANL). Umatilla Co., Emigrant
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Fig. 1. Distribution o f  western N orth  A m erican-M acaronesian-northern  A frican-M editerranean e lem ent.  —  A: 
Alectoria imshaugii,  from Brodo & Haw ksw orth  (1977) and  0 s th ag en  & Krog (1979). —  B: Cetraria merrillii. —  
C: D im elaena  radiata,  from L lim ona & W erner (1975) and Sheard (1974).
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Springs State Park, 1952 W eber 1775 (US). On Hwy 
97, near Reaver Marsh, 1951 H erre  1790 (LAM). 
W ashington.  Clallam Co., Olympic National Park, 
H urr icane  Ridge, 1969 W etm ore 19057 (MIN). 
G oldendake, 1909 Foster  1158 (F H , MIN, US). Mount 
Rainier National Park, N aches Peak, 1950 Imshaug 361 
(C A N L , F H , LAM). Republic, 1912 Foste r  2282 (FH). 
S pokane  Co., N of Spangle, 1948 Cooke & Cooke 
23187 (LAM). Yakima Co., R attlesnake Canyon, 1931 
H ow ard  1544 (FH).

C anada. Alberta.  Banff N ational Park, E side of 
L o w e r  Consolation Lake , 1970 Bird 24886 (CANL). 
O ldm an River W atershed, 1 mile SW of summit of 
Prairie Bluff Mountain, 1966 Bird & Lakusta  14922 
(C A N L , H). do., W aterton Lakes National Park, Sage 
Pass, 1966 Bird & L akusta  16702 (CANL). Plateau 
M ountain , 50 miles N of Colem an, 1969 W etm ore 
18705 (MIN). British Columbia. Blackwell Mountain, 
M anning Provincial Park, 1967 Bird 19121 (H). H w y 20 
out o f  Bella Coola valley, 1970 Ohlsson 2345 (CANL). 
5.4 miles E  of Creston on H w y 3, 1969 W etm ore 18776 
(M IN ); shoulder of Four Mile M ountain W of Hagens- 
borg, 1970 Ohlsson 2306 (C A N L , H). Saltspring Is
land, Mt. Erskine, 1971 Bird & Bird 25772 (CANL); 
shou lder  of  Mt. Walker about 40 miles E of Bella 
Coola, 1970 Ohlsson 2236 (CANL).

Spain .  Guadalajara, Tam ajon. 1977 Crespo & Costa  
(LD).

D im ela en a  radiata (Tuck.) H ale & W. Culb.

D istribution. D. radiata  is d is tribu ted  along the 
co as t  o f  California from near San F rancisco  to 
the L os  Angeles region, reaching Baja California 
in M exico  (Sheard 1974) (Fig. 1 C).

In  the Old World D. radiata  is know n from 
coas ta l  areas in SE  Spain, W M orocco, the 
C anary  Islands and M adeira  (L lim ona & W erner 
1975). In the Canary Islands it has been  reported  
from  Tenerife and the  small islands north  of 
L an z a ro te  (Llimona & W erne r  1975).

H a b ita t  and  dispersal. D. radiata  grows mainly 
on rocks  in maritime localities or on rocks in 
coasta l areas. In the localities in SE  Spain it has 
been  reported  from acid rocks from the spray 
zo n e  to c. 300 m (Llim ona & W erner 1975).

S urface  s tructures for vegetative dispersal are 
lacking, whereas apo thec ia  and pycnidia are 
com m on . The main m ode o f  propagation  is 
p resum ab ly  by ascospores  or pycnoconidia .

P a rm elia  pustulosa Essl.

D istribution.  This species is so far only know n 
from  a few localities in N C olorado  and N E  U tah  
(E sslinger 1977) (Fig. 2 A).

In the Canary Islands it has been  reported  
from  G ran  Canaria (Esslinger 1977).

H a b ita t  and  dispersal. P. pustu losa  has only 
been  found growing on rocks.

The only mode of propagation is p resum ably  
by isidia. A pothecia  and pycnidia  have not been  
seen on the limited material studied (Esslinger 
1977).

P a rm elia  su bolivacea  Nyl.

Distribution. P. subolivacea  has a w ide mainly 
W N orth  A m erican distribution. It is d is tribu ted  
along the Rocky M ountains from S A lberta  to 
N ew  Mexico reaching the Rio G rande. F u r th e r  
P. subolivacea  has been  reported  from the 
coasta l mountain system  from  British C olum bia 
to Baja California (Ahti 1966, Esslinger 1977). A 
few  apparently  isolated localities have been 
found  in N Michigan (Esslinger 1977) (Fig. 2 B).

In the Canary Islands P. subolivacea  is rep o r t
ed  from G om era, H ierro  and Tenerife (Esslinger 
1977, 0 s th a g e n  & K rog 1976).

H a b ita t  and  dispersal. P. subolivacea  grows 
mainly on small twigs, b ranches  o r  trunks o f  a 
g reat varie ty  o f  trees  from 450 to 3200 m (Ahti 
1966). It is com m on on conifers, e.g. A bies  con-  
color, P inus edulis, P. ponderosa , P. strobi- 
fo r m is  and Psedotsuga  menziesii. P. subolivacea  
has also been reported  growing on deciduous 
trees  such a sA ln u s ,  Cerocarpus, Prunus, Quer- 
cus  and Salix. A ccording to Ahti (1966) the spe
cies prefers  warm and dry  open  fo rest such as 
oak  w oodland and Pinus ponderosa-P seudo-  
tsuga  woodland.

In the C anary  Islands P. subolivacea  has been  
found from  600 to 1000 m on Euphorbia  spp. and 
Ficus carica  (0 s th ag en  & Krog 1976). The as
socia ted  vegetation was dom inated by scrubby 
and succulent species o f  Euphorbia .

T h ere  are usually no surface s truc tu res  for 
vegeta tive  dispersal. On o lder lichens, how ever,  
isidoid papillae som etim es develop. A pothec ia  
and pycnidia  are often abundan t.  The main m ode 
o f  propagation  is p resum ably  dispersal by a sc o 
spores  and  pycnoconidia.

T h elo m m a  m am m osum  (H epp) Massal.

D istribution. T helom m a m a m m o s u m  is know n 
from  scattered  localities along the W  N orth
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Fig. 2. Distribution o f  western  N o rth  A m erican-M acaronesian-northern  A frican-M editerranean element. —  A: 
Parmelia pus tu losa ,  from Esslinger (1977). —  B: P. subolivacea ,  from Esslinger (1977) and 0 s th ag en  & K rog 
(1976). —  C: Thelom ma m a m m o s u m , from Tibell (1976).
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A m erican coast from S British Colum bia to S 
California and G uadalupe Island in Mexico (Ti- 
bell 1976) (Fig. 2 C).

In the Old World disjunct range the species is 
know n from Portugal and the C anary  Islands 
from L anzarote  and Tenerife  (Tibell 1976).

H abita t and  dispersal. T. m a m m o su m  grow s 
primarily on siliceous rocks in coastal areas. It 
appea rs  to prefer open s ituations from the spray  
zone  to c. 700 m.

Secondarily  T. m a m m o s u m  has been found 
growing on Juniperus sabina  at c. 800 m in the 
C anary  Islands.

N o soralia, isidia and pycnidia  have been seen 
and reproduction  is p resum ably  by ascospores.

C om m en ts on p hytogeograp h y

The western N orth  A m erican  range

Within the area of distribution in W  N orth  A m e
rica the species occur in both  the tem pera te  to 
subtropical climatic zones. The th ree  corticolous 
species, Alectoria imshaugii, Cetraria merrillii 
and  Parmelia subolivacea ,  are mainly d is tr ibu t
ed within the tem perate  region w hich in W N orth  
A m erica  is characterized  by m odera te  humidity  
and precipitation. In addition these  species ap 
pear to prefer m ountainous habitats  with co lder  
conditions.

Parm elia  pustu losa  occu rs  in the sou thern 
m ost part o f  the tem pera te  zone in the inland 
Rocky M ountain region. The regional climate 
there  is less influenced by the humid Pacific 
winds, is more continental in ch a rac te r  and the 
vegetation at lower altitudes at least is ch a rac te r
ized by steppes.

F u r th e r  A. imshaugii, C. merrillii and P. 
subolivacea  extend sou thw ards  to California and 
the subtropical zone with a M editerranean  cli
mate characterized  by hum id w inters and long 
dry sum m ers. W alter (1968) described  the M edi
te rranean  climate as prevailing in limited regions 
a t the edge of the subtropics  in regions be tw een  
deser ts  and truly tem pera te  zones.

D im elaena radiata  and Thelom m a m a m m o 
sum  occupy habitats with a M editerranean  cli
m ate. H ow ever,  the three  cortico lous  species are 
not associated  exclusively with a  M editerranean  
clim ate bu t also inhabit higher altitudes in this 
region.

G ood (1974) classified the  N orth  A m erican

region w here  the species occur as the  Pacific 
N orth  A m erican region o f  the Boreal K ingdom. 
T akhta jan  (1969) divided the same region into a 
no rthern  R ocky M ountain region o f  the Hol- 
arctic  Boreal Subkingdom  and a sou thern  Mad- 
rean (Sonoran) region o f  the H olarc tic  M adrean 
Subkingdom . The M adrean or Sonoran  region 
com prises  m ost of the drier regions o f  W United 
S tates  and  Mexico. The tw o regions include the 
lichens trea ted  here with a group o f  three , A.  
im shaugii,  C. merrillii and P. subolivacea ,  being 
mainly w estern  tem pera te  species and  two, D. 
radiata  and T. m a m m o s u m , w estern  subtropical 
species. P. pustu losa  represen ts  an in term ediate  
to  these  elem ents, or may be included in the 
w estern  tem pera te  species group as a tem pera te  
sem i-desert element. 1

The M acaronesian-northern  A frican-M editerra
nean range

M acaronesia  includes the oceanic islands to the 
west and northw est of Africa here represen ted  
by the C anary  Islands and M adeira. The climate 
o f  the C anary  Islands is defined as subtropical 
semi-arid  (Fernandopullé  1976). Madeira, how 
ever, has a milder, more oceanic climate.

The coastal localities for one of the species in 
M orocco  are semi-arid in charac ter ,  influenced 
mainly by the ex tensive northern  African de- 
sert-s teppe region. The localities in Spain and 
Portugal are within the subtropical zone with a 
M editerranean  climate.

The corticolous species A . im shaugii  and P. 
subolivacea  in the C anary  Islands were found 
growing in the sclerophyllous type o f  vegetation 
that charac terizes  the M editerranean  region (see 
0 s th a g e n  & Krog 1976, 1979) where C. merrillii 
was also found in C Spain. The saxicolous spe
cies D. radiata, P. pustu losa  and T. m a m m o su m  
are locally found in this semi-arid M editerranean  
type o f  habitat.

The disjunctive distribution

M ajor discontinuities are generally accepted  as 
being the  result o f  the extinction of units now 
form ing a d iscontinuous group. The present d is
junc tion  could have various reasons such as m a
jo r  climatic changes (Bramwell 1976, Cain 1944). 
Cain (1944) also suggested that m inor d iscon
tinuities could be the result o f  recent migrations.
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T h e  disjunction be tw een  W N orth  A m erica  
and M acaronesia-N W  A frica-Iberian peninsula  
is certa in ly  a major d iscontinuity . A more natural 
region for d isjunctions for w estern  N orth  A m eri
can e lem ents  with more or less corresponding  
clim atic and physio-geographical features is E as t 
A sia ,  in a region com prising Sakhalin , parts  of 
M anchuria ,  K orea  and Japan . E lem ents  with this 
d iscon t inuous  distribution have been d iscussed  
by H u ltén  (1937). F o r  exam ple  R u b u s  spectabilis  
and S tep to p u s  s trep topo ides  are  elem ents  in a 
g roup  o f  plants now restr ic ted  to  the so u th e rn 
m ost parts  o f  Beringia (H ultén  1968). This ele
m en t,  defined as southern  Beringian rad ian ts  by 
H ultén  (1937) today occup ies  habitats  w ith  a 
te m p era te  climate. H ow ever ,  this e lem ent was 
p resum ab ly  p resen t in the Bering Strait region 
during  the  w arm er interglacials o f  the P le isto
cene ,  the glacials annihilating the elem ent there  
so th a t  at p resent only the tw o sou thern  ex trem i
ties o f  the long and narrow  range o f  the species 
rem ain .

As regards the sou thern  part o f  the W N orth  
A m erican  distributional a rea  w ith  a M ed ite rra
nean  type o f  vegetation d is junctions and re la 
tionships  with o ther  M edite rranean  floras have 
been  previously  d iscussed  (A xelrod  1975, R aven  
1971, R aven  & A xelrod 1978). The similarities 
b e tw een  the floras o f  C alifornia  and  of the M edi
te rra n ean  region lie mainly within charac teris tic  
families and tribes such as A steraceae-Inu leae , 
E ricaceae-A rbu teae  or P ter idaceae  (Raven & 
A xelrod 1978).

A m ong the genera rep resen ted  here there  are 
in particu la r  many w oody m em bers  com m on to 
California and the M edite rranean  region such as 
A rbu tus ,  Cercis, C lem atis , C ra ta eg u s , Junipe-  
rus, Lon icera , Prunus, R h a m n u s ,  Rhus, Sm ilax ,  
S ta p h y lea ,  S tyrax  and Vitis. M any o f  these  gen 
era  are  also distributed con tinuously  through the 
te m p era te  regions o f  N o r th  A m erica  and  E u r
asia. The populations on th e  different con tinen ts  
have been  isolated since th e  C re taceous  at least, 
and endem ic  species have evolved  in the tw o 
areas  (R aven  1971). T h ere fo re  very few species 
or c losely  rela ted  species ex ist today  in Cali
fornia and  in the M edite rranean  region (Raven 
1971, 1973, Raven & A xelrod  1978). Only tw o 
possible exam ples , P lan tago  ova ta  and Oligo- 
meris linifolia ,  have been m en tioned . O ther  e x 
am ples include species o f  A p h a n e s ,  Caucalis  and 
Valerianella.  Raven & A xelrod  (1978) stated tha t

this species link be tw een  California and the 
M editerranean region probably  originates from 
hum an in troduction.

A few bryophytes  with a similar W N orth  
Am erican-m ainly  M editerranean  disjunction are 
know n (Irm scher 1929). E xam ples  are Anti-  
trie hia californica, Crossidium  squam igerum  
and Clapodium  w hipp leanum . A . californica  has 
a wide distribution in the M editerranean  region 
w estw ards  to Spain and M orocco  and C. w hipp
leanum  is found in Spain and Portugal (S t0rm er 
1959). O ther species, such  as Tortula bolanderi 
and Trichostom opsis  brevifolia ,  are  mainly d is
tributed in W ashington, O regon, California and 
A rizona. In addition both  species have d iscon
tinuous areas  in the C anary  Is lands (S t0rm er 
1959).

P ossib le  causes o f  the d isjunction

Long-distance dispersal mainly by wind or w ater  
has been  suggested as a possible  cause  of major 
d iscontinuous ranges such  as those o f  am phi-A t
lantic e lem ents  (Dahl 1963). L em s (1960) also 
suggested that the p resence  o f  som e mainly 
South  A m erican elem ents  occurring  in the 
Canary  Islands is due to dispersal by water. 
H ow ever ,  as most species of this group o f  li
chens have a mainly W N orth  A m erican dis
tribution not near the coas t ,  and p roduce  very 
small d iaspores , it is scarcely  likely that they 
have spread by w ater  to the Old World. Only 
D im elaena radiata  and Thelom m a m a m m o su m  
are coasta l species both mainly reproducing  by 
ascospores .  The dispersal o f  small d iaspores by 
wind from W N orth  A m erica  across  the Atlantic 
O cean is no more likely. The prevailing winds in 
W N orth  A m erica during sum m er are  southerly , 
and during winter northerly  and southerly . O ver 
the central Atlantic sec to r  the prevailing winds 
are sou thw esterly  (see B artho lom ew  1975).

Dispersal by birds is not a p robable  cause o f  
the d iscontinuous distribution. T here  are no 
ord inary  migratory pa thw ays  betw een W N orth  
A m erica and S E urope-N  Africa. N or  are  there  
any migratory pa thw ays from E N orth  A m erica 
to E urope or vice versa.

R aven  (1971, 1973) suggested that the few W 
N orth  A m erican species know n from the Medi
te rranean  region are  a probable  result o f  hum an 
in troduction . The C anary  Is lands flora, com pris
ing over 3000 species o f  angiosperm s, has some
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700 species  registered as involuntarily in tro 
duced  w eeds  o r  plants escaped  from gardens 
(K unkel 1976). Much o f  the in troduction  o f  
A m erican  plants p resum ably  took place during 
the P ortuguese  and Spanish colonization of 
South  and  Central A m erica  including SW N orth  
A m erica  in the 15th and 16th centuries . 
W ell-know n exam ples o f  in troduced  plants are 
A g a v e  and  O puntia ,  W and C A m erican e le
m ents , now  locally abundan t in the C anary  Is 
lands and the  M editerranean  region.

In the lichen group  d iscussed  here presum ably  
only the coas ta l  species could have been in tro 
duced  to the  Old W orld by expeditions return ing  
hom e. H o w e v e r ,  as both D. radiata  and T. 
m a m m o s u m  are  inconspicuous saxicolous li
chens  it is not likely that they  have been in tro 
duced  voluntarily  by man. In my opinion it is still 
less likely that the cortico lous  species that p re fe r  
con ife rous forests  a t higher a ltitudes have been  
in troduced  by man. The question  may now  be 
ra ised  as to  w he ther  the re  is an o th e r  quite d iffer
en t pa laeogeographic  cause  o f  the disjunction.

W ith regard  to  M ed ite rranean  floras A xelrod  
(1975) suggested  tha t an  ancien t sclerophyllous 
flora had evolved  and adap ted  to the sub-hum id 
c lim ate a long the shores  o f  the T e thyan  Sea and 
across  S N orth  A m erica. A xelrod te rm ed these  
links M adrean -T e thyan ,  and a migratory p a th 
way p resu m ab ly  ex isted  across  the middle A t
lantic w hich  was n arrow er during the Paleogene. 
D ispersal w as also favoured  by the p resence  o f  
volcanic  islands along the mid-Atlantic ridge.

It is possib le  that this lichen group and the 
b ry o p h y tes  m entioned above  are  part of an o lder  
and m uch larger con tinuously  distributed M ad
rean -T e th y an  elem ent. The m ore primitively 
o rgan ized  lichens and b ryophy tes  have evolved 
m uch  m ore  slowly and units may have rem ained  
unchanged  through the ages. A co rresponding  
M adrean -T e thyan  e lem ent in the angiospertns 
has deve loped  m ore  rapidly  and selected new  
form s. D istinct genera  and species are now  
found  in the  d iscon tinuous areas.

T he  d is junct localities isolated from the nearby  
M edite rranean  region, how ever,  can be e x 
plained only  with difficulty. The p resen t lichen 
flora  o f  the  C anary  Is lands com prises  o ver  600 
species  (see  K lem ent 1965, T avares  1952). Foll- 
m ann (1976) es tim ated  that c. 49 %  o f  the species 
w ere  o f  M ed ite rranean  origin.

T he archipelago is volcanic in origin, the seven

largest islands differing som ew hat in age 
(Schm incke 1976). The e a s te rn m o s t islands of 
L anzaro te  and F uer tev en tu ra  w ere originally 
part of the African continenta l mass (see Bram- 
well 1976, Schm incke 1976). C re taceous  sed i
m entary  rocks have been found  on F u e r te v e n 
tura, similar to rock form ations in M orocco. The 
laurel forest o f  the Canary  Is lands is presum ably  
a relict from this time. Fossil ev idence from  S 
E urope  and N Africa supports  this view (Bram- 
well 1972, Raven & Axelrod 1974, T akhtajan  
1969).

Alectoria  imshaugii, Parm elia  pustu losa  and 
P. su b o liv a cea , today rep resen ted  only in the 
Canary  Islands in the Old W orld, probably  
spread from nearby African and M editerranean  
areas w here the o the r  d isjunct species now 
occur.

Sheard  (1977) has d iscussed  the possible e v o 
lution and radiation of the genus D im e la en a , 
mainly reflecting the chem ical evolution in D. 
oreina. Sheard  adopted  m odern  paleogeographic 
theories  and suggested tha t the evolution o f  
D im elaena  has presum ably been  similar to tha t 
o f  m any fossil conifers (Sheard  1977). A centre  
o f  the evolution and radia tion  of the genus could 
have been  located in the N-C sec to r  o f  the a n 
cient supercon tinen t. The ancien t p redecesso r of
D. radiata  presum ably  evolved  there , extending 
w estw ards  to the future N orth  America. The 
minor distributional area  in S Europe, N Africa 
and M acaronesia  is today all that rem ains o f  the 
ancient m ore continuous M adrean-Tethyan  dis
tribution. H ow ever, D. radiata  and the o ther  five 
species discussed here ap p ea r  to have their dis
tributional centre  in W N orth  America. During 
the T ertia ry  climatic changes  in E urope  and  N 
Africa reduced  the habitats  o f  many plant 
groups. Conifers such as P seudotsuga  and 
Sequoiadendron  were then present in E uropa  
(see Florin 1963, W alter & Straka 1970). The 
corticolous sp ec ie s /I .  im shaugii, C. merrillii and 
P. subolivacea  could well have  been com m oner  
in these  w arm er Tertiary  E uropean  forests ,  
surviving only on a narrow  pla tform  in the south.
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K ornm ann, P. & Sahling, P .-H. 1978: M eeres-  
algen von H elgo land .  289 pp. Biologische A n
stalt H elgoland, H am burg .

U p-to-date  F lo ras  o f  marine m acroalgae are  in 
scant supply in N W Europe. During recen t years 
V olum e 1 o f  P. F. Dixon and L. M. Irv ine , S e a 
weeds o f  the British Isles  has appea red  followed 
by R u en ess ’s N o rsk  Algeflora  in N orw egian 
only. In 1978 the w ork by P. K ornm ann  and P.-H  
Sahling, M eeresa lgen  von H elgoland, appeared.  
As early as 1892 K uckuck  had planned to publish 
a F lora from H elgoland  which, how ever ,  did not 
materialize. L a te r  O. C. Schmidt carr ied  on 
K u ck u ck ’s w ork  bu t unhappily both  K u c k u c k ’s 
notes and a com ple ted  m anuscrip t o f  S ch m id t’s 
were des troyed  during the Second W orld War.

K ornm ann  and his assis tant Sahling began 
w ork on the F lo ra  in 1959. They have identified 
c. 150 species in this phytogeographically  in ter
esting area o f  the N orth  Sea. H ow ever ,  little or 
no inform ation on distribution is included. A new 
approach  is tha t all species are il lustrated  by 
excellent pho to s ,  for each species at least two 
photos showing detail, and for m ost species one 
showing the habit. All the cus tom ary  illustra
tions o f  varying quality normally found  in F loras 
have been abandoned .  Photos o f  algae are  often 
not so good as drawings but in M eeresa lgen  von  
H elgo land  m ost o f  the photos are  b e t te r  than 
drawings. The descrip tions o f  the species are

generally very  good , though for many species the 
size, while indicated by a scale mark in the fig
ures ,  is not m en tioned  in the text so that the 
reade r  is not given any idea of the morphological 
variation.

F o r  the system atics  o f  the red and brown algae 
the authors follow in the main the check-list of 
Parke and Dixon, but for some species (e.g. 
A crochaetium ) they  deviate, and in this I fully 
agree. F o r  the green algae they use a modified 
system  proposed  by Round. They consider that 
C hlorophyta  should  be divided into three classes 
(C odio lophyceae , B ryopsidophyceae and Chlo- 
rophyceae). T he  in teresting idea to com bine all 
species that have  a  codiolum stage, for instance 
Ulothrix, Urospora, M onostrom a  and Acrosi-  
p h o n ia ,  was suggested  by Kornm ann in 1973. 
This requires the establishm ent of tw o new 
orders: Codiales w hich includes the genus Uro
spora  and M onostrom ales  with M onostrom a.

The F lora inc ludes a short key to the genera. It 
is easy to follow, but one must bear in mind that 
it is based on a res tric ted  num ber of species. 
Though relatively few  species are described and 
the distribution is local, this new algal F lora will 
be o f  great value to  all those interested in Phyco- 
logy. The au thors  are to be congratulated on the 
results  of the ir  efforts .

Torgny  von W achenfeld t



Rhizosolenia phuketensis sp. no v. and Rhizosolenia stolterfothii H. 
Peragallo (Bacillariophyceae)
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Sundström, B. G. 1980 12 15: Rhizosolenia phuketensis sp. nov. and Rhizosolenia 
stolterfothii H. Peragallo (Bacillariophyceae). Bot. N otiser  133: 579-583. S tockholm . ISSN
0006-8195.

Rhizosolenia phuke tens is  sp. nov. and R. stolterfothii  H. Peragallo are com pared  in the 
light microscope. D istinctive differences in pleurae and process are noted. Distribution 
patterns, older descrip tions and illustrations and phylogenetic relationship are com m ented 
upon.

Bo G. Sundström , D ep t,  o f  M arine Botany, University o f  Lund, P.O. B ox 740, S-220 07, 
Lund, Sweden.

This paper d raw s attention to tw o  m arine 
planktonic species  o f  B acillariophyceae with a 
superficial similarity: Rhizosolenia  p h u ke ten s is  
sp. nov. an d /? ,  sto lterfo thii H. Peragallo.

Both species are colonial and have  elongated  
cylindrical cells that are  curved. T hey  thus  form  
circular or spiralling chains. T hey  bo th  have  
weakly convex  valves with one eccen tr ica lly  lo
cated  p rocess. B oth  species lie within the sam e 
size range.

Dissimilarities in shape and arrangem en t o f  the 
girdle elem ents and in o ther  m orphological fea 
tu r e s  separate the tw o species quite clearly.

The papers consu lted  and material exam ined  
together suggest partly different d istribu tion  
patterns for the tw o species.

Material and methods

The material exam ined  consists essentially of  net 
samples taken on the eastern  coast of P huket Island, 
Thailand, from Februa ry  to April 1980. T he samples 
were fixed in form aldehyde before being exam ined . 
Older samples from o ther parts o f the world were ex 
amined for referential purposes. Sources consulted  for 
the distribution o f  R. stolterfothii  are listed in the ref
erence list. Term inology is adopted  from  von Stosch 
(1975). The draw ings and micrographs w ere  m ade from  
Phuket material. M icrographs were m ade in a Dialux 
20 EB microscope with phase-in terference and phase- 
contrast equipment.

Rhizosolenia phuketensis sp. nov., Figs. 1, 3

Frustula  tubiformia, curvata. 4,5^18 p m  diametro. 
Taeniae dimidiae. Imbricationes laterales et dorsales. 
Cellulae in ca tenas curvatas  conjunctae. Valvae in- 
aequales leviter convexae, processu brevissimo 
excentrico munitae. Chloroplasti multi.

Habitat o f  the type.  P lankton, marine. Collected in 
surface w ater near Ko Hung Island on the east coast o f  
Phuket Island, Thailand.

Holotype.  Marked specimen on slide labelled 
“ Rhizosolenia phuketensis  SU N D ST R Ö M , K o Hung, 
Phuket, Thailand, 800313. Nr. 1.”  Botanical M useum, 
Univ. o f  Lund (LD). Isotypes will be placed in the 
Department of Marine Biology and L im nology, Sec
tion of Marine Botany, University o f  Oslo, Norw ay 
and at Phuket Marine Biological R esearch  Center, 
Phuket, Thailand.

O bservations in the light m icroscope show  elon
gated cylindrical cells that are alw ays m ore or 
less sharply cu rved . The valves are  w eakly  con 
vex and adjoined to a mantle like band  (val-
vocopula).

Each valve has one p rocess with a length less 
than 1 0 %  of  the d iam eter of the cell and  one 
adjoining indenta tion , both  eccentrically  situated 
tow ards the convex  profile of the cell. The 
valves of ad jacen t cells are pressed tog e th e r  with 
the p rocesses  fitted into adjacent indentations. 
The girdle e lem ents  are half-bands (taenia  di- 
midia) (Fig. 1 B). The ends of the bands m eet in
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Fig. I . Rhizosolenia phuketensis. 
als. —  P: Unfolded half-bands.

B

A: T w o  individu- Fig. 2. Rhizosolenia stolterfothii. — A: T w o  individu
als. —  B: Unfolded bands.

two straight zigzag lines that are alw ays situated 
in the middle o f  the convex  and concave  surfaces 
respectively  o f  the girdle. As a co nsequence  
these lines are  not seen w hen the cells are  no r
mally orien ted  in w ater  m ounts (Figs. 1 A, 3). 
The valve and  girdle are usually quite  heavily 
silicified with the bands observab le  in w ater 
m ounts w ithout the aid o f  phase-con tras t .  Cell 
d iam eter  varies be tw een  4.5 and 48 ,«m in the 
observed  material. The variation in diam eter-to- 
length ratio is considerb le  within all size frac
tions but the ratio  has a tendency  to increase 
with increasing cell d iam eter. A varying num ber 
of cells are  tightly jo ined  into curved  o r  spiralling 
chains. Single cells are often found. C hloroplas ts  
are num erous  and  small but were not well p re 
served in the o bserved  samples. R. p huke tens is  
was about equal in num ber to R. sto lterfo th ii  in 
the Phuket sam ples and was also found in older 
samples from the Thai coast o f  the G ulf  o f  Siam.

R h izoso len ia  sto lterfo th ii H. Peragallo, Figs. 2, 4

Peragallo (1888 p. 82, Fig. 44).
Eucampia striata  Stolterfoth (1879 p. 385, Figs. a, 

b).

Descriptions and figures.  Peragallo 1892, Karsten 
1907, Gran 1908, M eunier 1910, 1915, O kam ura  1911, 
Hustedt 1930, Allen and Cupp 1935, Cupp 1943, 
Subrahm anyan 1946, Curl 1959, H endey  1964, Sournia 
1968, Drebes 1974, Hasle 1975.

The original descrip tion  by S to lterfo th  (1879) 
does not give m any clues to the finer details of 
the cells although Figs. a and b quite  clearly

depicts  the species. Figs. c and d p robab ly  show  
Guinardia f la cc id a  (Castr.) Peragallo which is 
som etim es seen in curved  chains, accord ing  to 
my observations. Peragallo (1888) transferred  
Eucam pia  striata  to  Rhizosolenia  on the  grounds 
o f  it having a centra l (sic!) and solitary p rocess ,  a 
feature p resen t in this genus, and renam ed  it 
after its original d iscoverer. In Peragallo  (1892) a 
m ore thorough descrip tion  was m ade , but the 
shape of the p leurae  in PI. XIII, Figs. 17, 18 are 
not in accordance  with illustrations in Flustedt 
(1930), Cupp (1943) and S ubrahm anyan  (1946) 
which show the type  of bands that I have  o b 
served in the species.

O bservations in the light m icroscope show 
elongated cylindrical cells that are a lw ays more 
or less sharply curved . The valves have a 
flattened valve face and a distinct m antle . Each 
valve has one p rocess  with a length o f  m ore  than 
20 % o f  the d iam ete r  of the cell and one  g roove, 
both situated eccentrically  tow ards the  convex 
profile of the celi. The valves o f  ad jacen t  cells 
are pressed toge ther  with the p rocesses  fitted 
into ad jacent grooves.  The girdle e lem en ts  are 
open bands with ligule and antiligule (taenia  
aperta, ligula, antiligula). These s truc tu re s  and 
the ends o f  the bands lie in slightly ob lique  lines 
along the ‘la te ra l’ surfaces o f  the girdle and are 
thus visible w hen the  cells are normally orien ted  
in w ater  m ounts (Figs. 2 A, 4). The valve and 
girdle are  usually  w eakly  silicified with the  bands 
usually not observab le  in w ater m ounts  w ithout 
the aid of phase-con tras t .  The d iam ete r  o f  the 
cells varies be tw een  3.5 and 55 p m  in the  ma-
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Fig. 3. R hizoso len ia  phuketensis . Light micrograph. 
Scale =  10/i m.

Fig. 4. R hizoso len ia  s to lterfoth ii.  Light micrograph. 
Scale=  10/im.

terial observed . T he variation in d iam eter-to- 
length ratio is considerab le  within all size f rac
tions, but the ratio  has a tendency  to  increase  
with increasing cell diameter. A  vary ing  num ber  
o f  cells are tightly jo ined  into curved  o r  spiralling 
chains, but single cells are often found. Chloro- 
plasts are num erous  and  small.

In descrip tive  articles and in check-lis ts  co n 
sulted no hints w ere given to  any specim en 
answ ering to the above  descrip tion  o f/? ,  p h u k e t 
ensis, except for the illustrations o f  R. s to lter
fo th i i  in K ars ten  (1907) and O k am u ra  (1911) 
w hich might d ep ic t /? ,  phuke tens is ,  judg ing  from 
the short lengths o f  the p rocesses  and  from  the 
appearance  o f  the bands. U p o n  recheck ing  
samples from E urope ,  W est A frica and  the 
Caribbean with reco rds  o f  /?. s to lter fo th ii  no /?. 
phuketens is  was found.

Some reco rds  o f  the d is tribution o f  /?. 
stolterfothii toge ther  with the Thai localities of 
R. phuketens is  are  p resen ted  in Fig. 5. It show s 
/?. stolterfothii  as being a cosm opo litan  species, 
perhaps limited to tropical to te m p era te  coasta l 
regions for efficient grow th  but being t ranspo rted  
by curren ts  to o th e r  less favourab le  a reas  such  as 
the Barents Sea (M eunier  1910).

A com parison  be tw een  observa tions  in the  light 
m icroscope show s the following m orphological 
differences:

Girdle
bands

R. p h u k e ten s is  

Halfbands

R. s to l te r fo th i i

O pen bands with 
ligula and 
antiligula

Band Meet on the dorsal
ends and ventral sur

faces of  the curved 
cell, forming straight 
zigzag lines

Length Less
of than 10 % of the
process cell d iam eter

Meet on the lateral 
surfaces o f  the 
curved cell in 
slightly oblique 
lines

At least 20 %  o f  
the cell d iam eter

Discussion

As pointed out above , the tw o species  d iscussed  
are similar in gross m orphology. There  is th e re 
fore reason to believe that /?. ph u ke ten s is  has 
been recorded as /?. sto lterfo thii  from time to 
time. The p resen t material offers only vague evi
dence for assum ptions  concern ing  distribu tion  
patterns.

So fa r /? ,  phuke tens is  has only been o bserved  
in the present Thai material bu t it is p robab ly  to 
be found in the Indian O cean (K arsten  1907) and 
in waters around  Japan  (O kam ura  1911), a s su m 
ing that the illustrations of /?. s to lter fo th ii  
mentioned earlier  actually rep re sen t  /?. p h u k e t 
ensis. Records o f  /?. sto lterfo thii  from  those  
areas  should there fore  be regarded  with scep ti
cism, but no m aterial o r  articles have so far been  
seen to suggest the p resence  of/? , p h u ke ten s is  in 
any o ther areas.  It therefore  seem s logical to 
assum e that /?. phuke tens is  has a  far m ore lim
ited distribution than  the cosm opolitan  /?. s to l
terfothii.

From  observa tions  in the light m icroscope  not 
m uch can be said about rela tionships be tw een



Fig. 5. K now n distribution. •  Rh. sto lterfoth ii . * Rh. phuketensis .

the species d iscussed  o r  be tw een  these  and  o ther 
species. R . phuke tens is  seem s, how ever ,  to be 
rela ted  to R. frag iliss im a  Bergon in tha t they 
both have the sam e type  o f  bands and  process ,  
but no conclusive ev idence can be given here. As 
pointed ou t by H asle  (1975) R. sto lterfo thii  
shows m orphological features that point to  a re 
lationship with Guinardia f lacc ida  (C astr .)  H. 
Perag. It should  also be noted tha t the genus 
R hizosolenia  is he terogeneous in m orphology 
and that a  revision is to  be expected  w hich might 
well exclude the species d iscussed  from the 
genus.
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Center for the opportunity  and facilities to start this 
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Bangkok, for Gulf of Siam samples, to Dr. Ove 
Almborn o f  the Botanical Museum, Univ. o f  Lund for 
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B o t a n i c a l  l i t e r a t u r e

Wolff, W. J. (ed.): Flora a nd  vegetation o f  the  
W adden  Sea .  A. A.  Balkem a, R o tte rdam , 1979. 
Price Hfl. 17.50.

The final reports  o f  the W adden  Sea W orking 
G roup  have now been published. R eport 3: Flora  
an d  vegeta tion  o f  the W adden Sea  deals with the 
algae and seagrasses o f  this shallow area  off 
D enm ark ,  G erm any and the N etherlands. T hese  
sandy  and muddy flats w hich are  partly u n co v 
ered  during low tide are dom inated  by m icro 
ph y to b en th o s ,  mostly d ia tom s but also blue- 
g reen  algae. As there is no hard  substra tum , 
m acroalgae are few and are  of im portance  only in 
the  salt-m arsh . The sublittoral zone was fo rm er
ly dom inated  by sea-grasses, i.e. Zostera  spp., 
bu t these  cam e close to being ex term ina ted  by 
the  w asting  disease and are  now only found on 
the tidal flats. The com position  o f  phytoplanktic  
species corresponds mainly to that found in the 
N orth  Sea but is influenced by fresh  w ater  from 
the  large rivers.

The book gives a good descrip tion  o f  the vege
tation in the whole a rea  and also of recen t 
changes in the flora due m ainly to the d isappear
ance o f  Zostera  and to large-scale engineering 
w orks. The section dealing with m icrophy to 
ben thos is excellent.

Biomass values and p roduction  rates  are given 
for the different groups. The au thors  have d raw n 
the conclusion  that the W adden  Sea is not as 
p roductive  as expec ted  and  tha t,  contrary  to an 
earlier opinion, the shallow a rea  rece ives organic 
material from the N orth  Sea.

The reviews and discussions  are  illustrated 
with several m aps, figures and tab les which in
clude results  from o ther  investigations.

The report  is mainly in tended  for scientists but 
the ex tensive  literature rev iew ed and cited 
makes it an ideal in troduction  for students  o f  
m arine biology and in teres ted  laym en.

Ruth-A im ée Kornfeldt



Ein Beitrag zur Revision der Gattungen Rhoicosphenia Grun., 
Gomphonema C. Ag., Gomphoneis CI.
H O R S T  L A N G E -B E R T A L O T

Lange-Bertalot, H. 1980 12 15: Ein Beitrag zur Revision der Gattungen R hoicosphen ia  
G run .,  G om phonem a C. Ag., G om phoneis Cl. Bot. N otiser 133: 585-594. S tockholm . ISSN
0006-8195.

Com mon concepts of  G om phonem a  abbreviation  C. Ag. and G om phonem a m in u tu m  (C. 
Ag.) C. Ag. are based on misidentifications by Kützing. Exam ination of the type material 
has shown that G. abbreviation  C. Ag. 1832 is conspecific with G. curvatum  Kiitz. 1833. 
Therefore, the correct com bination o f  this taxon is Rhoicosphenia  abbreviata  (C. Ag.) 
Lange-B. comb. nov. Licm ophora  m inuta C. Ag. 1827 syn. G om phonem a m in u tu m  (C. 
Ag.) C. Ag. 1831 was misinterpreted  by Kützing as a synonym  o fG . abbreviatum.  Sam ples  
at British Museum (Natural History) referred to G. abbreviatum  by Kützing rep resen t  
extremely different taxa, viz. Licm ophora  abbreviata C. Ag., G. constrictum  E h ren b .,  G. 
exiguum  K ütz.,  G. gracile E h renb .,  G. m inutum  (C. Ag.) C. Ag. and 'G. abbrev ia tum  
Agardh? K ützing’ sensu H usted t which probably must be described as a new species. T he  
authentic G. m inu tum ,  on the o ther hand, is one o f  the m ost com m on species o f  this genus 
in European  rivers and is conspecific with G. curtum  H usted t.  G pmphoneis  Cl. cannot be 
separated  from G om phonem a  as a distinct genus. This is shown by EM m icrographs o f  
various taxa, illustrating the fact that the differential charac ters  used by Cleve and D aw son  
can vary quite unsystematically , even  in one species.

Horst Lange-Bertalot, Botanisches  Institut der Johann Wolfgang Goethe-Universität,  
Frankfurt am Main, B. R. Deutschland.

Die D iatom eensam m lung  C. A. Agardhs im B o
tan ischen  M useum  in Lund ist von den Taxono- 
men bis heu te  offenbar nur wenig beach te t w or
den. Schon  wenige S tichprobenhafte U n te r 
suchungen  zeigen näm lich, daß die gegenw är
tigen K onzep tionen  einiger kosm opolitisch  v e r 
b re ite te r  S üßw assera r ten  ü be rhaup t nicht mit 
den T ypen  übereinstim m en. V ielm ehr hat man in 
d e r  Fo lgezeit die falschen V orstellungen Küt- 
zings von deren  Iden titä t allgemein anerkann t.  
Eine K larstellung im Sinne de r  Prioritätsregeln 
und A ufk lärung  von V erw echslungen  erschein t 
ganz besonders  bei den ökologisch bedeu tenden  
T ax a  unverz ich tbar ,  u n b esch ad e t  von möglichen 
E in w än d en , daß K orrek tu ren  derze it geb räu ch 
licher K om bina tionen  n u r  Prinzipienreiterei 
darstellen .

Ergebnisse und Diskussion

G o m p h o n e m a  abbrevia tum  C. A g . (non K ü tz in g )

Leiblein (1830 p. 324, 325) beschre ib t eine Dia
tom eenpopula tion  aus der U m gebung  von 
W ürzburg  und hält sie für nahe verw and t mit 
Licm ophora  m inu ta ,  die C. A. A gardh (1827 p. 
628) in der  Isar bei M ünchen gefunden hat. E r  
schreibt: „ D e r  daselbst angegebene kurze C h a 
rak te r  derselben  will übrigens au f die von mir 
besch riebene  Form  nicht ganz passen ; aber  der  
G attungs-C harak ter  paß t gut, es w äre dah e r  
möglich, daß es eine andere  Art d ieser  G attung  
w äre!”  Leibleins Abbildung (t. 1, fig. 6) zeigt 
schw ach  gebogene F ruste in ,  die au f  R h o i
cosphenia  h indeuten. Ein Jah r spä te r  (1831 p. 34) 
veröffentlicht C. A. Agardh diese F o rm  nach
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Leibleins Beschreibung un te r  der  Kombination 
G o m p h o n e m a  abbrevia tum  als neue Species. 
Leibleins Material befindet sich noch heute in 
der Collection C. A. Agardh sam t der Original
zeichnung zur Abbildung in der  Zeitschrift F lora 
un te r  no. 4682, 4683. Die Ü berprüfung  zeigt e in 
deutig  eine M assenpopulation  von R ho icosphe
nia curvata  (Fig. 1 A). Das E pithet abbreviata  
besitz t nun aber Priorität. Die b isher gültige 
K om bination R hoicosphen ia  curvata  (Kützing) 
G run. ist danach in die Synonym ie zu über
führen . V ermutlich w erden  sich bei w eiterer 
Ü berprüfung  noch  w eitere T axa  als Synonym e 
erw eisen , die C. A. A gardh  gleichzeitig nach 
dem Material Leibleins aufgestellt hat. Der 
G rund  dafür ist zweifellos darin zu suchen, daß 
im frühen 19. Jah rhundert  die W uchsform  der 
Gallertstie le höher bew erte t  w urde als die 
s chw erer  e rkennbaren  S truk tu run te rsch iede  der 
Schalen . Das Epithet abbrev ia tum  bezieht sich 
im Sinne C. A. Agardhs somit sicher nicht auf 
verkü rz te  Transapikalstreifen .

A uch das Taxon G. m inu tiss im um  Greville 
(1827 p. 224) ist von E hrenberg  und K ützing mit 
R hoicosphen ia  in Z usam m enhang  gebracht w or
den. G. m inu tiss im um  sensu  Kützing (1833 p. 
567), aus dem R ollsdorfer See im „M ansfeldi- 
sc h e n ” , ist ta tsächlich  ein S ynonym . Dagegen 
wird eine Synonym ie von G. m inu tiss im um  
sensu Kützing 1844 (non 1833), p. 84, t. 8, fig. 11 
mit G. exiguum  K ütz. für möglich gehalten (vgl. 
z. B. Van Landingham  1971 p. 1930). Da das 
T ypenm ateria l aber  nicht , ,von  einem  Cal
litham nion der Englischen K ü s te ”  s tam m t, son 
dern  Greville m ehrere  F undorte  aus Süßw asser  
angibt, bleibt je d e  Identitä t ungeklärt, zumal 
kein au then tisches  M aterial auffindbar ist (Sims, 
persönliche Mitteilung).

K orrek t  ist danach folgende N om enklatur:

Rhoicosphenia  abbreviata  (C. Ag.) Lange-B. comb, 
nov. Basionym: G om phonem a  abbreviatum  C. A.

BOT. N O T ISE R  133 (1980)

Agardh 1831 p. 34; Leiblein 1830 p. 324, 325, flg. 6. 
Typuslokalität: Bei Würzburg, Deutschland. Lecto- 
typus: Coll. C. A. Agardh in Lund no. 4682 (design. 
Lange-Bertalot).

(Neue) Synonyme: G om phonem a curvatum  Kützing 
1833 p. 567, t. 16, fig. 51. Roicosphenia  curvata  (K ütz .)  1 
G runow  ex Rabenhorst 1864 pp. 112, 342 (vgl. Patrick 
& Reim er 1966 p. 283).

Zu verm utende Synonyme: G om phonem a subra- 
m o su m  C. A. Agardh 1831 p. 34, Leiblein 1830 pp. 323. 
324, fig. 5. G om phonem a septa tum  C. A. Agardh 1831 
p. 33, Leiblein 1830 pp. 327, 328, fig. 9.

Weitere Synonyme: Vgl. Van Landingham 1978 p. 
3606-3608.

D ie heterogenen  Taxa von G om phonem a  a b b 
revia tum  sensu  Kützing  insbesondere  G o m p h o 
nem a m inu tum  C. Ag.

1In te re ssan te r  als die nur nom enklatorisch  be
deu tsam e Prioritätsfrage für die häufigste A rt der 
G attung  R hoicosphen ia  ist nun aber  die aus 
sy stem atischer  Sicht wichtige Lösung  des P ro 
blems um G om phonem a  abbreviatum  sensu 
Kützing. Die Konfusion um dieses Taxon be
ginnt mit der  V erwechslung durch  Kützing, der 
die gekrüm m te  Form  der Frustein in G ürte l
bandansich t in Leibleins Abbildungen sowie Be
schreibung  nicht beach te te  und mit G om pho
nem a  curvatum  ein anderes ,  neues Taxon ge
funden zu haben glaubte. G om phonem a abbre
viatum  sensu C. A. Agardh bzw. Leiblein 
identifizierte er deshalb im m ehrfachen Irrtum 
mit völlig andersartigen und untere inander ve r
sch iedenen  Form engruppen: 1. mit Licm ophora  
abbrevia ta  C. Ag., e iner marinen F o rm  (Kützing 
1833 a p. 572); 2. mit Licm ophora  m inuta  C. Ag. 
syn. G o m p h o n em a  m inu tum  (C. Ag.) C. Ag., 
einer reinen Süßw asserform ; 3. e iner Reihe in 
fraspezifischer T axa  und verm ein tlicher S yno
nym e, die aus wiederum  anderen  F o rm engrup
pen  s tam m en. In der S ekundärli tera tur sind 
diese T ax a  dann noch w eiter verw irrt worden.

Ein Vergleich des he terogenen  H erbarm ate-

iH
Fig. 1. (A -V  X 1500, W X 1000). —  A: Rhoicosphenia  abbreviata  nov. com b.,  Lectotypus. — B—E: G o m p h o 
nem a m inu tum ,  Lec to typus. —  F: G. m inutum  = ,,G. abbreviatum  a ) brev ipes”  (Kützing no. 339). —  G-I: 
G om phonem a  gracile = ,,G. abbreviatum  a ) b rev ipes"  (Kützing no. 1776). —  J: G om phonem a e x ig u u m , 
Lec to typus  (Kützing no. 391 aus Flensburg). —  K -M : G o m phonem a  exiguum  = ,,G. abbreviatum ß) long ipes"  
(Kützing no. 1265). — N: ,,G om phonem a  abbreviatum  syn. Licm ophora minuta  A g .”  (Kützing Exsikkat Dec. III 
no. 23 aus Weißenfels). —  O -U : G om phonem a  abbreviatum  sensu Kützing pro parte (O-P: H usted t no. S 2/52 
aus dem Vogtland, Q: H usted t no. 75/32 aus Finnland; R -S: „ fo rm a brasiliensis (Kg.) G run .”  H usted t no. 
333/ 13b aus El Salvador; T -U :  aus der Saöne in Frankreich). —  V: G om phonem a  aff. herculeanum  aus Israel, mit 
weiter Streifung, ohne charakteristische Längslinien. —  W: G om phonem a  herculeanum  ex H erbar G runow  no. 
2592 aus dem Erie See, U SA, mit den charakteristischen Längslinien.
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Fig. 2. G om phonem a m inu tum .  A -C  (SEM , ca. X 5000, x 12000, X 5000): Innenseite von V alven ohne 
Septenbildung aus Isotypen-M aterial Agardhs im British M useum  London; die gröberen Strukturen sind für alle 
Populationen in größeren  europäischen  Flüssen charak teristisch . —  D -F  (SEM , ca. x 4400, x 7500, x 6000): 
Valveninnen- und außenseite  von Populationen mit den für periglaziale Seen charakteristisch feineren S truk tu 
ren, Areolen meist punktförmig, aber auch Übergänge zu r  N ierenform  (E), schw ach entwickelte Längssepte  (D) 
rechtsseitig. (D -E : G o m phonem a  cu r tu m "  H usted t aus  dem O chridsee, Typenm aterial;  F: aus dem  Genfer
See.)
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rials von Kützing im British M useum und der 
T y p en  aus der  Sammlung C. A. Agardh in Lund 
führt zu folgenden Ergebnissen:

1) K ützing  revidierte seinen Irrtum , L icm o 
phora  abbreviata  C. Ag. mit G om phonem a  
abbrev ia tum  C. Ag. zu synonym isie ren , bereits  
1844 (p. 122) duch Ü berführung  der  m arinen 
F o rm  in die G attung Rhipidophora .
2) , ,G . abbrevia tum  ß) lo n g ip es” im H erb a r  
K ützing  no. 1265 =  BM no. 18610 ist in Fig. 1 
K -M  dargestellt; diese F orm  gehört zu G. exi
g u u m  Kütz. (vgl. Fig. 1 J).
3) , ,G . a b b rev ia tu m ” , im H erb a r  K ützing no. 
870 aus  der  D reisam  in F re iburg , leg. A. Braun =  
BM no. 18606 enthält G. constriction  und G. 
a cu m in a tu m .
4) , ,G . abbrevia tum  a) b rev ip es” im H erb a r  
K ütz ing  no. 1776 = BM no. 18607 aus Penzance  
in d e r  englischen G rafschaft Cornwall stam m t 
von Ralfs und enthält die in Fig. 1 G -I  gezeigte 
F o rm , die zum  sehr variab len , schw er abzugren
zen d e n  Form enkre is  von G. gracile  gehört.
5) , ,G . abbrevia tum  a) b rev ip e s” im H erb a r  
K ützing  no. 339 = BM no. 18608 en tsprich t dem 
T y p u s  von G. m inu tum  (C. Ag.) C. Ag.
6) Das E xsikka t K ützings Alg. aquae dulcis 
G erm . D ecas III no. 23, aus W eißenfels, b e 
ze ichne t als ,,L icm ophora  m inu ta  C. A g.” , e n t
hält nicht C. A. Agardhs T ax o n , sondern  —  so 
weit e rk en n b a r  —  eine P opulation  aus dem  F o r 
m enkre is , der heute  von den m eisten A utoren  
(z. B. H u sted t  1930 p. 379, fig. 722) als G. 
abbrevia tum  vers tanden  wird. G em eint ist eine 
Form  mit verkürz ten  T ransap ika ls tre ifen , ohne 
Stigm a (vgl. Fig. 1 N).
7) Das T ypenm ateria l von  G o m p h o n e m a  m in u 
tum  in der  Coll. C. A. A gardh no. 4688 zeigt eine 
der  in E u ro p a  häufigsten A rten  aus d ieser  G a t
tung. Sie ist konspezifisch mit G o m p h o n em a  
curtum  H ust .  bzw. G o m p h o n e is  curta  (H ust.)  
Lange-B.

T axonom ische  Revision:

G o m p h o n em a  minutum  (C. Ag.) C. A. Agardh 1831 p. 
34 (Fig. 1 B -E ,  Fig. 2 A -C ,  Fig. 3 A, B, Fig. 5 D). 
ßasionym : Licm ophora m inu ta  C. A. Agardh 1827 p. 
629. Typuslokalitä t: Isar bei M ünchen ,,in der T ha l” . 
Lec to typus: Coll. C. A. A gardh in L und no. 4688 (de
sign. Lange-Bertalot).

Synonyme: G om phonem a  curtum  H usted t 1945 p. 
939, t. 42, figs. 37-43. G o m p h o n e is  curta  (Hust.)  
Lange-B. 1978 p. 405, t. 10, figs. 4-10, t. 11, figs. 1-4.

Aus der Synonymie auszusch ließen  sind: L ic m o 
phora minuta  sensu Kützing 1833 b (Exs. Alg. aquae
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dulcis Germ. Dec. Ill no. 23). G o m p h o n em a  abbrevia
tum  sensu Kützing 1844 p. 84.

Beschreibung:  F rustein  in G ürte lbandansich t 
keilförmig, Grad der H ete ro p o la r i tä t  e tw a wie 
bei G. olivaceum .  Valven von fast oval bis linea- 
lisch-keulenförm ig ohne je d e  transapikale  A uf
treibung in der Mitte, allmählich gegen die 
s tu m p f  gerundeten  Pole verschm älert .  Dichte 
de r  T ransapikalstreifen  in un terscnied lichen  Bio
topen  sehr variabel (8-18 in 10 p m ) ,  in oligo
trophen  G ew ässern  w esentlich  d ich te r  als in eu- 
trophen  (analog zu G. o livaceum ).  Im Bereich 
der  Z en tra la rea  sind beidseitig ein oder einige 
Streifen verkürzt,  isoliertes S tigm a vorhanden. 
A xialarea variiert von sehr eng bis mäßig weit. 
R aphen an beiden Polen gleichsinnig in Raphen- 
spalten  auslaufend, Polarknoten  von den Enden 
e tw as  entfernt gestellt.

Im EM: Transapikalstreifen  aus D oppelreihen 
mit a ltern ierenden  A reolen gebildet; G allertpo
ren am Fußpol vorhanden; alle Fe in s truk tu ren  
sind in Abhängigkeit von der Ökologie der B io
tope  außerordentlich  variabel.

Es erscheint sicher, daß die im S üßw asser  sehr 
verbre ite te  Art von anderen  A u to ren  mit G. in- 
tr icatum  var. pum ilum  oder  ande ren  Taxa ve r
w echselt w orden ist.

Z u m  Problem G o m p h o n e m a /G o m p h o n e is

Die G attung  G om phone is  wird nu r von einem 
Teil der  D ia tom een taxonom en  anerkannt.  J e 
doch  sind bisher kaum ü berzeugende  A rgum ente 
dafür  oder dagegen geäußert w orden . Cleve 
(1894 p. 73) trennte  sie von G o m p h o n e m a  ab, 
weil e r  bei einigen großschaligen  A rten die 
Transapikalstre ifen  lich tm ikroskopisch  als 
D oppelreihen von Punkten auflösen  konnte und 
parallel zu den Schalenrändern  je  e ine apikal ver
laufende Linie erkannte . Diese M erkm ale konn 
ten nun jed o ch  e lek tronenop tisch  von Dawson 
(1974) und Lange-Bertalo t (1978) auch  bei klein- 
schaligen T axa  festgestellt w erden . K onse
quen te rw e ise  w urden sie in Analogie zu Cleve 
deshalb  in die G attung G om phone is  überführt. 
Inzw ischen  konnten aber  w eite re  Form en mit 
so lchen  Doppelreihen gefunden  w erden  
(L ange-B erta lo t unveröffentlicht) und vor allem 
auch  Ü bergangsstad ien  zw ischen  Ein- und Dop- 
pelreihigkeit (vgl. Figs 4-5). L in ienhafte  A ndeu 
tungen von apikal verlaufenden  S ep ten  sind bei
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Fig. 3. A -B  (SEM , ca. x 8000, x 11000): G. m inu tum ,  Isotypen Valvenaußenseiten mit isoliertem Stigma, 
Doppelreihen überwiegend nierenförmiger Areolen und punktförmiger G allertporen am Basalpol. — C -D  (SEM , 
x 4000, x 7000): Rhoicosphenia  abbreviata  nov. com b.,  konvexe Valven mit verkürzten Raphenästen.
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Fig. 4. G o m p h o n em a  aff. herculeanum  aus dem See von Tiberias, Israel. —  A (SEM  ca. X 4200): zentraler Teil 
der V alvenaußenseite  mit Doppelreihen von Areolen, die sich zur Axialarea einreihig auflösen. — B -D  (SEM , ca. 
X2600, X4200, x 8000): Innenseiten  versch iedener Valven ohne Andeutung von apikal verlaufenden Septen.
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G. m inu tum  nur ausnahm sw eise , bei G. oliva- 
ceum  bislang nicht gefunden w orden  (vgl. D aw 
son  1974 figs 6-8, Lange-B. 1978 t. 11, fig. 2 u.
5). A ber auch bei den „e ta b l ie r te n ”  großen 
G o m p h o n e is -A rten können sie fehlen (vgl. auch 
Patrick  & Reim er 1975 t. 21, fig. 5). Fig. 1 V zeigt 
ein besonders  kleines Indiv iduum  einer Popula
tion aus dem  See von T iberias  (K inneret) in Is
rael. Die M erkmale, Form  des K opfpols sowie 
S treifendichte , weichen von den  nächstähn
lichen T axa  G. m am illum  und G. herculeanum  
deutlich ab. W enn man je d o c h  vergleichsweise 
die Variabilität bei G. olivaceum  in B etracht 
zieht (Lange-B ertalo t 1978 t. 10, figs 1-3), dann 
erschein t die E inführung einer neuen Species 
nicht gerechtfertigt. Wie G. m inu tum  zeigen 
auch  andere  G o m p h o n e m a -A rten in oligo
trophen  Seen oft eine T endenz  zu feineren und 
d ich teren  S trukturen , in g rößeren  F lüssen  dage
gen zu gröberen  Silikatrippen. H inzu kom m t, 
daß  auch  in anderen  G attungen , z. B. A chnan-  
thes, Navicula , N itzsch ia  mehrreihige A n o rd 
nung der  Areolen kein K riterium  zur A btrennung 
unabhängiger Gattungen ist. Die A reolen bzw. 
F o ram ina  sind ebenfalls zw ischen  den ,,Gom-  
p h o n em a -typ isc h  gebogenen F o rm e n ” und 
,,G om phone is- typ isch  e infachen  P o ren ”  varia
bel. Bei G. m inutum  sowie G. angus ta tum  bes it
zen  m anche Populationen einfach lochartige 
A reolen , andere  kontinuierliche Ü bergänge zu 
m ondsichel- bis nierenförmigen S truk turen  (Figs 
4 -5), so daß diese M öglichkeit der  U n te rsche i
dung zw ischen  G. angus ta tum  und G. parvulum  
p rak tisch  entfällt (vgl. L ange-B erta lo t 1978). Ein 
S ep tum  am apikalen Pol kann ebenso  wenig als 
gattungsspezifisch  gew erte t w erden , weil es in 
ausgepräg ter  Form  auch bei R hoicosphen ia  auf- 
tritt,  andererseits  bei ve rsch iedenen  , ,G om pho-  
n e is” -Populationen, falls ü be rhaup t vorhanden , 
nur sehr schw ach ausgebildet ist, jedenfalls  nicht 
ve rsch ieden  von unbes tr i t tenen  G om phone-  
m a --Species. Somit sp rechen  alle ü be rzeu 
genden  A rgum ente  für die infragenerische, teil

w eise sogar infraspezifische V ariabilität d ieser 
M erkm ale  und folglich für die E inziehung  des 
T axons  G om phoneis .

D iese W ertung wird noch durch einen w eite
ren  m orphologischen  Befund gestützt: G. abb-  
rev ia tum  sensu Kützing (1833 b) und  sensu H u 
s ted t  zeigt e lek tronenm ikroskopisch  von an d e 
ren  G o m phonem ata  so erheblich abw eichende  
F e in s tru k tu ren  (u. a. fehlende po lare  Raphen- 
spalten  und G allertporen , p innularia-ähnliche 
K am m erung),  daß nochm als eine neue  G attung  
abge trenn t w erden müßte (vgl. Fig. 5 E -G ) ,  was 
im gegenw ärtigen Stadium  der D ia tom eensys te 
m atik  w enig sinnvoll erschein t. (E ine  ausführ
lichere Darstellung über die C harak teris tika  
d ieses T axons  ist in V orbereitung.)
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In spring 1979 the chrysophycean  flora at 18 localities in two areas in central Småland, 
southern Sw eden (A neboda and Växjö) was investigated using EM . Altogether, 73 taxa of 
C hrysophyceae and allied groups were found, of  which 15 taxa  o f  Synuraceae and 2 o ther 
C hrysophyceae are new to Sw eden. In all, 38 species of  C hrysophyceae are p ictured by 
TEM  and SEM . P araphysom onas  takahashii  nov. spec ., Synura  petersenii  f. asm undiae  
nov. f., S. petersenii  f. bjoerkii nov. f., and Mallom onas pulchella  (Kisselev) nov. comb, 
are described. The occurrence o f  Chrysophyceae in the examined lakes is discussed in 
relation to some environm ental factors  and compared with their occurrence in Sweden as a 
whole and their general distribution.

Gertrud Cronberg, Institute o f  L im nology , University o f  Lund , P.O. Box 3060, S-220 03 
Lund, Sw eden .
Jprgen Kristiansen, Institu te  o f  Plant A n a to m y  and Cytology, University o f  Copenhagen,  
Splvgade 83, DK-1307 C openhagen  K, Denmark.

This especially applies to species with silica 
scales, the Synuraceae.

Fo tt  (1955), as well as Bourrelly (1965) and 
K ris tiansen  (1979), pointed out that exam ination 
o f  scales by electron m icroscopy  is necessary  for 
a reliable identification o f  C hrysophyceae . Even  
though EM  investigations have been  perform ed 
occasionally  in this area  (A sm und 1977, C ro n 
berg 1972, 1973, 1975, 1980 a (L ake  Trum m en) 
and b, K ristiansen 1969), the chrysophycean  
flora rem ains essentially unknow n.

In addition to the w orks already  m entioned, 
there  are only two o the r  EM studies on scaled 
C hrysophyceae  from Sw eden , namely Petersen  
and H ansen  (1968), including material from 
L app land , and T hom asson  (1970) from V ärm 
land.

T he in vestigation  area

The investigation com prised  lakes and ponds in 
tw o adjoining but different regions.

The localities in the A neboda  region are un 
polluted, c lear or m ore or less humic. Most of 
them  are acid, in part naturally , in part through

D uring May 1-5, 1979, the ch ryso p h y cean  flora 
w as investigated  in 18 localities (lakes and 
ponds) in tw o areas in central Sm åland , sou thern  
S w eden , viz. lakes around the village o f  A ne
boda  and the  town o f  Växjö. T he investigation 
was m ade during one week afte r  ice break-up. 73 
taxa w ere  found, including one new species and 
tw o new  form s. O f these , 17 had not previously 
been rep o r ted  from Sw eden , and the occurrence  
in S w eden  o f  only a few o f  the remaining scaled 
C h ry so p h y ceae  had previously  been confirm ed 
by m eans o f  electron m icroscopy  (EM).

The lakes  around A neboda  and in Växjö are in 
classical limnological investigation regions and 
w ere a lready  studied by N aum ann  (1910-1934, 
for background  data , see N aum ann  1927), and 
T h u n m ark  (1931-1968, for phy top lank ton  inves
tigations, see N aum ann , 1917, 1925, T hunm ark  
1945 a and b). S ince 1968 the phy top lank ton  in 
the V äxjö region has been  thoroughly  studied in 
the res to ra t ion  pro jects  (B engtsson  et al. 1972, 
C ronberg  et al. 1975, C ronberg  1980 a).

Even if C h rysophyceae  play an im portan t part 
in the phy top lank ton  o f  Sw edish  lakes, their dis
tribution in Sw eden is not satisfactorily  know n.
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Fig. 1. The investigated area. The localities are in
dicated by num bers referring to Table 1.

air pollution, which th rea tens  many w eakly-buf
fered sou thern  Scandinavian w aters  (A ndersson  
1980). In the Växjö region, on the o ther  hand, 
m ost o f  the localities are eu trophic  o r  m ore or 
less pollu ted , even though res to ra t ion  m easures 
have succeeded  in bringing one o f  them , L ake 
T rum m en , to a more healthy condition (B engts
son et al. 1972, Cronberg e t al. 1975).

A survey  o f  the localities exam ined  during this 
investigation is given below in Table 1, and their 
positions are indicated on the map (Fig. 1).

M ateria l and m ethods

The material containing C hrysophyceae was collected 
by plankton net (mesh size 10-25p m )  from the shore. 
W ater samples were also taken, and after centrifuga-

BOT. N O T ISE R  133 (1980)

Table 1. Chemical and physical data  for the investigat
ed lakes during May 1-11, 1979. • = no analyses made.

Lake Temp.
C°

pH Colour 
mg Pt/1

Oligotrophia clear water 
lakes  

1. Fiolen 5.7 5.90 5
2. Allgunnen 5.4 6.30 30
3. Helgasjön 5.8
4. Lillesjön 5.6

Oligotrophic humic lakes
5. Skärshultsjön 5.8 5.85 80
6. G rönegångs göl 6.0 5.47 80
7. G årdsjön 6.4 6.23 90
8. S tråken 8.0 6.12 50
9. Lången 6.4 5.85 110

10. Frejen 7.0 5.40 120
11. L am m en 6.2 5.60 150
12. Ugglehultsdammarna 5.5 6.15
13. Byggets göl 6.8 4.10 160
14. Adam s göl 6.6 6.72 195

Eutrophic-polluted lakes
15. K alven 6.0 5.50 150
16. T rum m en 9.8 7.29 30
17. Växjösjön 8.0 7.35 51
18. Södra  Bergundasjön 7.9 8.10 58

tion these  were examined alive together with the net 
samples by light microscopy (LM) at the A neboda 
Field Station. Parallel samples were Fixed in L ugol’s 
solution (Willén 1962) and later prepared for EM as 
follows: After the material was rinsed with distilled 
w ater in a centrifuge, it was dried on carbon-coated 
grids, som e of which were shadowcast with chromium 
in a J E E  2B vaccuum evaporator. The grids were ex
am ined in a JEM-T7 electron microscope (Institute of  
Plant A natom y & Cytology, University of C openha
gen). Additional material, mostly from previous years, 
was p repared  according to Cronberg (1973, 1975) and 
photographed  in a Cambridge Stereoscan Mark Ha 
scanning electron microscope (Institute of Zoology), 
and by m eans of a Philips EM 300 (Institute of M icro
biology), both University o f  Lund.

Results
A ltoge ther ,  73 species o f  C hrysophyceae  were 
identified. O f these, 49 belonged to the S y n u ra 
ceae , and  these have been  arranged in Table 2 
w hich show s their occurrence  by locality. N otes  
on the  different species are given separate ly  be 
low, and  species not previously reco rded  in 
S w eden  (m arked by an asterisk) o r  especially 
in teres ting  for o ther reasons are  d iscussed  m ore 
thoroughly . Electron m icrographs o f  silica scales
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Table 2. Distribution o f  Synuraceae in the investigated lakes during May 1-5, 1979.

T axon  Lake 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Total
num ber

C hrysosphaerella  brevispina + + + + + + + + + 9
C. coronacircum spina + 1
C. multisp ina + + + 3

M allom onas  acaroides + + 2
M. ac tino lom a  v. maramuresensis + 1
M. akrokom os + + + + + + + + + + + + 12
M. alpina + + + + 4
M. calceolus + + + 3
M. caudata + + + + + + + + + + + + + + 14
M. crassisquam a + + + + + + + + + + + + + + + 15
M. cratis + 1
M. elongata + + 2
M . eoa + + + + + 5
M. ham ata + + 2
M. heterospina + + + + + + + + + + 10
M. insignis + + 2
M. intermedia + 1
M. lychenensis + + + 4
M. pa ludosa + 1
M. papillosa + + + + 4
M. pillula + + + + + 5
M. pulchella + + + + + 5
M. pumilio + + + 3
M. schw em m lii + + + 3
M. striata + + + 3
M. teilingii + 1
M. tonsurata + + + 3
M. torquata + + + + + + 6
M. transsylvanica + + 2
M. vannigera + 1

Paraphysom onas corbidifera + 1
P. takahashi + + + + + 5
P. imperforata + + + + + + + + + 9
P. vestita + + + + + + + + + + + + 12

Spin iferom onas bilacunosa + + 2
S. bourrellyi + + + + + + -f + + + + + + 13
S. conica + + + 3
S. trioralis + + + + + 5

Synura curtispina + + 2
S. echinulata + + + + + + + + + + 10
S. lapponica + + 2
S. petersenii  f. petersenii + + + + + + + + + + + + + + + + 16
S. petersenii  f. asm undiae + 1
S. petersenii  f. bjoerkii + 1
S. sphagnicola + + + + + + + + 8
S. spinosa  f. spinosa + + + + + + + + + + 10
S. spinosa  f. longispina + + 2
S. spinosa  f. mollispina + 1
S. uvella + + + + 4

N um ber o f  species: 17 11 20 19 8 14 14 15 17 9 15 9 5 8 14 18 15 7

are given mainly for species no t previously  illus- quality using material from the  localities in this
tra ted  from Sw eden. In som e  cases  it was not investigation. W e have then  used  material from
possible to  provide  i l lus tra tions  o f  adequate  previous years or from  o the r  lakes  in the area.
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S p e c ie s  o f  S y n u r a c e a e , C h r y so p h y c e a e

C h r y s o s p h a e r e lla  b r e v isp in a  K orshikov 1942, 
Fig. 2 A

C. rodhei  Skuja 1948.

O ccu rren ce  of this species in different types  o f  
localities is in accordance  with its being a very  
com m on  alga in Sw eden during early  spring. EM  
m icrographs by C ronberg (1980 a Figs. 63, 64).

C . c o r o n a c ir c u m sp in a  W ujek & K ris tiansen  
1977, Fig. 2 B

C. solitaria  Preisig & Takahashi 1978.

D escribed  as late as 1977 from  U SA  this species 
has p roved  to be widely distribu ted . It has been  
found in L ake  S tråken before , as K ris tiansen  
(1969 Fig. 2 C) depicted  a scale as belonging to 
C. m ultisp ina  which was show n to belong to this 
species by W ujek et al. (1977).

In spite  o f  occurrence  in ju s t  one locality d u r 
ing this investigation it has now  been  recognized  
in a g rea t num ber o f  localities all over S w eden  
(C ronberg , unpublished).

C . m u lt is p in a  Bradley 1964, Fig. 2 C

W as only found in three localities, certainly due  
to the unfavorable  season for this alga. In fact,  
this is a typical species in oligotrophic humic 
lakes in S w eden  during sum m er, and it has p re 
viously b een  recorded from  L ake  S tråken (K ris 
tiansen  1969 Figs. 1-3), and from L ake T ru m m en  
(C ronberg  1980 a Figs. 65, 66).

The m any  LM records o f  C. longispina  from  
Sw eden  mostly  refer to this species (K ris tiansen
1969).

M a llo m o n a s  a c a r o id e s  Perty  1851 em. Ivanoff  
1899, Fig. 3 A

H as been  frequently reco rded  from Sw edish  
lakes, bu t  in almost all cases  (except C ronberg  
1980 a  Figs. 78-80) based  only on LM  ev idence. 
Thus o th e r  species may have been included.

During this investigation it was only found in 
the m ost eu trophic  lakes, which is in acco rd an ce  
with its general pattern  o f  occu rrence  in S w eden  
as well as in Denmark (A sm und 1959). G enerally  
it occurs  sparsely  in spring but is m ore f requen t 
during sum m er.
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*M. actinoloma Asmund & Takahash i 1969 var. 
m aram uresensis Péterfi & M om eu 1976, Fig. 3 B

H as not previously been reported  from Sw eden 
and has a scattered  occurrence . It is also know n 
from D enm ark  as pictured by A sm und (1959 Fig. 
37 a) sub nomine M. str ia ta ,  and unpublished 
(K ristiansen).

M. akrokom os R uttner in P ascher  1913, Fig. 3 C

Syn.: M. pauciseta  Naumann 1924.

Is a very com m on species in Sw eden, know n 
from both  LM , which provides reliable identifi
ca tion, and EM  exam inations. It was one o f  the 
m ost frequen t species during this investigation, 
occurring  in all types o f  lakes, and has p rev ious
ly been recorded in the area (C ronberg  1980 a 
Figs. 81-84). It is one of the species typically 
occurring  during ice break-up.

M . pauc ise ta  N aum ann was described from 
ponds in this area (N aum ann  1924) and never  
reported  elsew here. A ccording to the diagnosis it 
only diverges from M . akrokom os  in size and cell 
shape. M . akrokom os  is ra the r  variable in these 
fea tau res  (while apparently  stable in scale m or
phology), and M. paucise ta  fits into its variation 
range. Thus it was soon included in M . akroko
m o s  as var. pauciseta  (N aum ann) Krieger 
(1930). H ow ever,  we find no reason  to maintain 
it as a taxon , and the nam e must be reduced  to  a 
synonym  for M . a k ro ko m o s .

M . a lp in a  Pascher & Ruttner 1913, Fig. 3 D

M. tonsurata  Teiling var. alpina (Pascher & Ruttner) 
Krieger 1930.

Is a very com m on species in Sw eden , reported 
on LM evidence by Skuja (e.g. 1948, 1963) 
am ong o thers ; in several cases  perhaps co n 
founded with M. tonsurata  Teiling. E lectron 
m icrographs published by C ronberg  (1980 a Figs. 
104-107).

Critical characters  for distinguishing this taxon 
from  M. tonsurata  var. tonsurata  (A sm und 
1959): scales thin, w ithout any secondary  layer, 
only one type of bristle, se rra ted , spread over 
the cell, and giving it ra ther  untidy  appearance  as 
com pared  to M . tonsurata.

In our  opinion these charac te rs  justify its 
trea tm en t as a separate  species.
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Fig. 2. —  A: Chrysosphaerella brevispina. Scales and spines. Loc. 9. —  B: C. coronacircumspina.  Spine bases 
and scales.  Loc. 1. —  C: C. multispina.  Scales, short spines, and bases of long spines. Note the characteris tic  
hole in the upper plate o f  each spine base. H innasjön 11.9.69. —  SEM . — 1 p  m  indicated.

M. calceolus Bradley 1964, Fig. 2 E

Was prev ious ly  m entioned  by Asm und (1977), 
bu t no illustrations published. Only found in the 
hum ic lakes.

M. cau d a ta  Iw anov  1899

W as v ery  com m on in m ost o f  the lakes, excep t 
the m ost eu troph ic  and polluted.

P rev ious ly  recorded  with EM  m icrographs 
from the a rea  (K ris tiansen  1969 Fig. 4), it is one 
of the few  species w hich can  be identified with 
certa in ty  by LM , as a lready  stated  by N aum ann  
(1917).

M. crassisquam a (Asm und) Fo tt  1962, Fig. 3 F , G

M. acaroides  Perty em. Iw anov var. crassisquam a  
A sm und 1959.

Is a com m on and w idespread  species with the 
sam e pa tte rn  o f  occurrence  in Sw eden  as M. 
ca u d a ta ,  only avoiding the m ost acid and the 
m ost eu troph ic  localities. P revious reco rds  with 
EM  m icrographs from the area  (K ristiansen  1969 
Fig. 5) and  from central Sw eden (T hom asson
1970).

E ven  if there apparently  are transitions to M. 
a caro ides ,  well developed  populations o f  M. 
crass isquam a  are so characteris tic  in ap p ea r
ance , especially  regarding the long-spined pos
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Fig. 3. —  A: Mallomonas acaroides.  Body scale. Loc. 17. — B: M. actinoloma  var. maramuresensis.  Scale. Loc 
15. —  C; M. akrokomos.  Apical scale. Loc. 17. —  D: M. alpina. Apical and body scales. Loc. 17. —  E: M. 
calceolus.  Scale. Loc. 11. —  F, G: M. crassisquama.  Loc. 17. —  F: Body scale. —  G: Posterior s c a l e .— H: M. 
cratis. Scale. Loc. 16. — 1 « m  indicated.

te rio r scales and the thick body  scales with very 
well developed m eshw ork  that it appears  ju s t i 
fied to consider it a separate  species. The thick

and heavily  silicified scales are very  res is tan t,  
and they  are well preserved  in lake sedim ents  
(B a tta rbee  et al. 1980).
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Fig. 4. —  A: M allom onas elongata.  Scale. Loc. 2. —  B :M . ham ata.  Scale. Loc. 1. —  C: M. heterospina.  Scales. 
Loc. 17. —  1 /j.m indicated.

*M. cratis H arris  & Bradley 1960, Fig. 3 H

Only one specim en found; not previously found 
in S w eden . It is a  rarely recorded  species with a 
sca tte red  occurrence .

M. elongata Reverdin 1919, Fig. 4 A
j

Previously  m entioned by A sm und (1977), re 
co rded  from  T rum m en  and  pic tured  by Cronberg  
(1980 a Fig. 88).

M. eoa Takahash i 1969 (in A sm und & Takahashi 
1969)

Was found in eu troph ic  and  polluted localities. 
This alga is very com m on  in the  Växjö lakes, 
w here it often forms vernal b loom s (Cronberg 
1973 Figs. 1-6, 1980 a Figs. 90-92, 1980 b).

M. ham ata  A sm und 1959, Fig. 4 B

A ppears  to be mostly restric ted  to clear and acid 
w aters . It has a scattered  occurrence  in Sweden 
and was recorded  by A sm und (1977) but w ithout 
EM  micrographs.

M. heterospina Lund 1942, Fig. 4 C

O ccurs in different types o f  lakes, including very 
eu troph ic  w aters. Previously  recorded from 
Sw eden by A sm und (1977) and Cronberg (1980 
a).

*M. in s ig n is  Pénard  1919, Fig. 5 A

H as never  previously been  reco rded  from S w e
den. During this investigation it was found in two 
eu troph ic  lakes only and with ju s t  a few speci

BOT. N O T IS E R  133 (1980)

A



602 G. C ronberg  and J . Kristiansen BOT. N O TISER  133 (1980)

Fig. 5. —  A: M allomonas insignis. Body scale. Loc. 16, 7.5.73. —  B-C: M. in term ed ia . Loc. 12, 1978. —  B:
Bristles. —  C: Apical and body scales. — 1 /« n  indicated.

m ens. It seem s characteris tic  for this species to 
occu r  in very low num bers. It has a scattered  
dis tribution including records  from  Switzerland, 
England, D enm ark  and Canada.

*M. in termedia Kisselev 1931, Fig. 5 B, C

N ot previously  recorded  from Sw eden. Only one 
fragm ented  scale was found, with the shield 
provided  with a secondary  layer o f  transverse  
ribs. Such scales had previously  been found in 
the sam e locality (Cronberg) in connection with 
typical M. intermedia  bristles. Previously, M. 
in term edia  has only been described  with sm ooth  
scales, but several au thors  have depicted quite 
similar striated scales o f  unknow n affiliation 
(e.g. K ristiansen 1978 Fig. 17).

M. lychenensis Conrad 1938, Fig. 6 A

Was previously reco rded  from  Sw eden by Skuja 
(1963) and A sm und (1977), but w ithout illustra
tions. I t is characteristic  for the species to occu r  
in hum ic water.

*M. paludosa F o tt  1967, Fig. 6 B -D

N ot previously  recorded  from  Sw eden. Its oc 
cu rrence  in a S p hagnum  bog co rresponds  to the

original description. Previously  published only 
from  Czechoslovakia  and  Rumania.

M. papillosa Harris & Bradley 1957

W as found in several o f  the humic lakes and was 
p reviously  recorded  from  the area (Kristiansen 
1969 Fig. 7, C ronberg 1980 a Figs. 120, 121).

1
*M. pillula Harris 1967, Fig. 7 A

H as not previously been recorded  from Sw eden, 
but it occurred  in several localities. C orrespond
ing to its scattered records on a global basis, it 
m ust be com m on but often overlooked.

ft

M. pulchella (Kisselev) C ronberg  & Kristiansen 
nov. com b.
M. elegans  Lem m ermann var. pulchella  Kisselev 1931 
pp. 237, 238, Fig. 3 a-f.

M. coronata  Bolochonzew var. pulchella (Kisselev) 
C onrad  1933.

M. punctifera  Korshikov 1941.
M. reginae  Teiling 1946.

W e should have preferred to maintain the com- \  
b ination M. reginae  Teiling, as the species is well 
know n under  this nam e by many w orkers  in dif
feren t countries. H ow ever ,  for reasons o f  priori- |  
ty  Balonov & Kuzmin (1975) pointed out that the
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Fig. 6. — A: M allom onas lychenensis .  Lake Möckeln 25.2.74. SEM. — B-D: M . paludosa.  Loc. 13. —  B: Single 
scale. — C: Whole cell. 3.5.73. S E M . —  D: Enlarged part o f  C, showing both surfaces o f  the scales. SEM . —  B 
and D: 1 p m  indicated. A and C: 5,wm.

com bination  M . punctifera  K orsh ikov  should be 
the co rrec t nam e. If  the nam e m ust be altered at 
all, it is necessa ry  to go fu r th e r  back , as we feel 
that the organism  described  and pic tured  by K is
selev (1931) is undoubted ly  identical. Especially  
convincing is a draw ing (I.e. Fig. 3 f) o f  a scale 
showing its charac teris t ic  s tru c tu re  including the 
m eshw ork  across  the shield. T he transverse  
orientation o f  the scales is also show n (I.e. Fig.

3 c). Lund (1950) was o f  the sam e opinion, but 
did not d raw  any taxonom ica l conclusions; 
Bourrelly (1957) to some ex ten t  agreed, but also 
preferred  to maintain the “ r e g in a e”  epithet.

In our opinion the co rrec t nam e m ust then be 
M. pulchella .

K isselev described it as a varie ty  of M. ele
gans  L em m erm ann  (1904), a species  which can 
not be identified. L a te r  this var ie ty  was trans-
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ferred to M. coronata  B o lochonzew , which is 
ju s t  as dubious but has a d ivergent scale s truc 
ture.

M. pulchella  is one of the most com m on Mal-  
lom onas  species in Swedish lakes (Teiling 1946). 
It occurs  in many different types  of waters. E lec
tron micrographs have been  published from the 
area  (K ristiansen  1969 Figs. 6, 7, Cronberg  1972 
Figs. 5-8 , 1980 a Figs. 93-95) and by A sm und 
(1977 Figs. 6, 7) from an ad jacen t area.

The alga is spread all o v e r  the world.

?M. pumilio Harris & Bradley 1957, Fig. 7 B

Only one body scale was found o f  this alga, and 
posterio r scales are necessary  for co rrec t identi
fication. H ow ever, it agrees best with this spe
cies, as seen in micrographs by H arris  & Bradley 
(1960), and by Péterfi & Momeu (1976). The 
o rnam enta tion  is similar, a proxim al w indow is 
p resen t on the shield, bu t e.g. M. allantoides  
canno t be excluded. Its fu r ther  distribution in
cludes D enm ark, England and Rumania.

M. sc h w e m m lii Glenk 1956, Fig. 7 C

W as m entioned from S w eden  by A sm und (1977), 
but no illustrations w ere given. On the whole it 
seem s to be a rare species o therw ise  only re 

corded  from G erm any  and Czechoslovakia 
(G lenk & Fott 1971), bu t occurs ra the r  frequent
ly in Swedish lakes.

M . s tr ia ta  A sm und 1959, Fig. 7 D

Was previously reported  from Sweden by A s
mund (1977) and by Cronberg  (1980 a Fig. 77). It 
is widely distributed and  com m on in Sweden in 
all types  o f  w ater (Cronberg, unpublished). It is 
also found in polluted lakes.

M. te ilin g ii Conrad 1927 jjj
M. litomesa  var. major  Teiling 1912.

Only found in one locality, but is a com m on 
species in Sweden. E lectron  micrographs from 
the a rea  are published by C ronberg  (1980 b).

M . to n su r a ta  Teiling em. Krieger 1930

Only found in few oligotrophic lakes during this 
investigation, bu t is one o f  the m ost com m on 
species in Sweden and is reported  by many in
vestigators  on LM  evidence. E lectron m icro
graphs published from the area by Kristiansen 
(1969 Fig. 6) and by C ronberg  (1980 a Figs. 102, ;

Fig. 7. A: Mallomonas pillula. Scales and bristles. Loc. 6. —  B: M. pum ilio? Scale. Loc. 9. — C: M. schwemmlii.  
Scale. Loc. 12. — D: M. striata. Scale. Loc. 12. — 1 indicated.
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Fig., 8. A, B: M allom onas torquata.  Loc. 6. —  A: Com plete cell. — B: Apical and body scales. —  C: M. 
vannigera.  Scale. Loc. 3. —  l / im  indicated.

103). It differs from M. alpina  in having two 
types  o f  bris tles , and the scales are provided 
with a secondary  layer.

M . to r q u a ta  A sm und & C ronberg  1979, Fig. 8 
A, B

H as only recen tly  been recognized  as a distinct 
taxon, described  from the a rea  (Asmund & 
C ronberg  Figs. 3 - 5 ) .  At p re sen t  it is only repo rt
ed from Sw eden , D enm ark  and A laska, and b e 
longs to the typical vernal flora. It is com mon but 
previously  overlooked , mainly found in humic 
lakes, clean or polluted. E lec tron  micrographs

also published by Cronberg  (1 9 8 0  a Figs. 
1 1 3 -1 1 6 ) .

M . tr a n ssy lv a n ic a  Péterfi & M omeu 1976, Fig. 9  
A -E

M. reginae  Teiling var. glabra  Bourrelly 1957.
M. glabra  (Bourrelly) Asm und 1957, non M. glabra 

W oodhead & Tweed 1959.

Bourrelly (1 9 5 7 ) described M. reginae  var. 
glabra ,  distinguished from the type by having 
apparen tly  s tructure less  scales. L a te r  Asm und 
(1 9 7 7  Figs. 8 -1 0 )  described the E M  structure  of 
scales of similar form in material from southern



Fig. 9. A -E : Mallomonas transsylvanica.  —  A: Scale from type material of M. reginae  var. glabra  Bourrelly, 
Sologne (courtesy: P. Bourrelly). —  B: Scale. Loc. 6. —  C: Whole cell. River Dieån, Lake Möckeln, 25.2.74. 
SEM . D: Apical scales. Dieån, Möckeln, 25.2.74. SEM . — E: Body scales. Dieån, Möckeln, 25.2.74. SEM —  1 

g m  indicated, except C: 5,um.

Sw eden. She identified the scales with this vari- A lm ost sim ultaneously , how ever, Petérfi & 
ety, and the s tructure  was so characteris tic  that M om eu (1976) described M. transsylvanica  in 
the varie ty  was given the rank  o f  species. R um anian  material. They  recognized the simi-
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larity with var. glabra ,  but as the u ltras truc tu re  
of B o u rre l ly ’s material w as not know n, they  
co n s id e re d  it prem ature  to identify var. glabra  
with the ir  material. H o w ev er ,  Fig. 9 A o f  the 
type m ateria l (kindly placed to ou r disposal by P. 
B ourrelly) show s the same u ltras truc tu re  as  tha t 
found  by A sm und and by Petérfi & M om eu, and 
it is n o w  obvious that these tax a  are identical. 
The sca le  s tructure  is unique, and the organism  
m ust be  a  separate  species, a lthough it is c losely  
re la ted  to M. pulchella  (syn. M . reginae).  H o w 
ever,  the ep ithet glabra  can n o t  be used, as it 
a lready  indicates  ano ther  species,  and thus M. 
transsy lvan ica  is the legitimate com bination .

M. transsylvanica  was found in acid hum ic 
lakes.

M. v a n n ig e r a  Asm und 1977, Fig. 8 C

This large species, so far only  know n from S w e 
den, w as described  with EM  from  one lake in an  
ad jacen t area  (A sm und 1977 Figs. 1-5). It now  
p roves  to have a som ew hat w ider  occurrence . Its 
size and peculiar scale shape m ake reliable id en 
tification by LM  possible , and  it should be 
looked  for, especially in large and deep  lakes.  
Alive, it resem bles  M. cauda ta  and might p re 
viously have  been  confused  with it.

* P a r a p h y so m o n a s  c o r b id ife r a  Pennick  & C larke 
1973, Fig. 10 A

This co lourless  genus con ta in s  several very  
small spec ies,  most o f  w hich can only be d e te c t 
ed by m eans o f  e lectron m icroscopy . The p re 
sent organism  must be referred  to  P .  corbidifera. 
It is covered  with baske t-shaped  scales c o n s is t
ing of a  basal ring bearing, by m eans o f  upright 
rods , an apical s truc tu re  d iv ided  into a  pa tte rn  o f  
polygonal apertu res .  It is charac te r is t ic  tha t the 
vertical rods fuse with the apical ring half-way 
betw een the supports  o f  its centra l s truc tu re .

This species was originally described  from  
m arine env ironm en ts ,  like m ost o th e r  m em bers  
o f  the genus which now  are  know n to o c c u r  in 
freshw ater .

P . im p e r fo r a ta  Lucas 1967, Fig. 11 A

The scales found during this investigation c o m 
pletely agree  with the original descrip tion  as 
supplem ented  by T h o m sen  (1975), in having a
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s tructure less  basal plate w ithout thickened rim, 
and an abruptly  pointed spine.

It proved to be very frequen t in the lakes in
vestigated, although originally described from 
sea w ater, and has now been  found in several 
f reshw ate r  habitats , e.g. in D enm ark, the island 
o f  B ornholm  (K ristiansen  1975 b), Sw eden 
(Cronberg 1980 a Fig. 122).

P . ta k a h a sh ii Cronberg  & K ristiansen sp. nov ., 
Fig. 10 B -D

Takahashi 1976 pp. 47, 48, Figs. 23, 24 (P araphyso- 
m onas foraminifera  Lucas form no. 1).

Cellula squamis numerosis induta. Squamae oblongae, 
1 ,4 x 1 ,1 -2 ,Ox 1,3 g m  magnae, foramina paene orbi- 
culata in quattuor anulis concentricis exhibentes, et 
spina acum inata  longitudine variabili (usque ad b g m  
longa) instructae, e parte basali trifurcata nata.

Typus: Fig. nostra 9 B (Sweden, Småland, Lake Läng
en, 1979-05-01)

Scales oblong, 1.4x 1 .1-2 .Ox 1.3 p m ,  provided 
with regularly arranged pores in 4 concentric  
row s and bearing a tapering spine of varying 
length, from vestigial and up to about 6 //m , with 
a  triforked basal part.

It differs from P. foram in ifera  Lucas by the 
oblong scales, the triforked spine base, and the 
m ore regularly arranged  pores.

Finds from o ther lakes in the area  show m ore 
o r  less similar forms to be included in this spe
cies. Varying characters  are the num ber of row s 
o f  pores, up to 6 or 7, the distinction of the ou te r  
pore row from the inner ones, the thickness of 
the spine, and the e laboration o f  the spine base.

Thus also the form o f P. foram inifera  Lucas  
p ic tured by Takahashi (1976) as “ form no. 1“ 
belongs to this species, although with smaller 
and m ore num erous pores than the type.

It was found in several lakes, clean or pollu t
ed , bu t all o f  them acid.

Apart from Sweden and Japan , this species 
has also been shown to occu r  in Denmark (James 
W ee leg.).

P . v estita  (Stokes) de Saedeler 1929, Fig. 11 B

Was recorded  by Cronberg  (1980 a Fig. 123) from 
L ake T rum m en and was found in several locali
ties. It is in fact one of the most com m on 
C hrysophyceae  in Swedish lakes, but is often 
overlooked.
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Fig. 10. A: Paraphysom onas corbidifera.  Scales. Loc. 17. —  B -D : P. takahashii.  —  B: Scale cover showing both 
spine-bearing and spineless scales. Loc. 9. — C: Spine-bearing scale. Loc. 11. —  D: Almost spineless scales. 
Loc. 15. —  1 p m  indicated.

S p in ife r o m o n a s  b ila c u n o sa  Takahash i 1973, Fig. 
12 A

H as been recorded from an ad jacen t area  (A s
m und 1977), but w ithou t illustrations.

Like the preceding genus, the m em bers o f  this 
genus are often overlooked.

S. b o u r r e lly i Takahashi 1973, Fig. 12 B

Proved  to be the most com m on  Sp in iferom onas  
spec ies  found in the majority o f  the lakes. It was 
prev ious ly  recorded from Sw eden by A sm und  
(1977).
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Fig. 11. A: Paraphysom onas imperforata.  Scale. Loc. 14. —  B: P. vestita. Scales. Loc. 14. — 1 /im  indicated.

*S. c o n ic a  Takahash i 1973, Fig. 12 C

Relatively com m on in the exam ined  lakes and 
not previously  recorded  from Sw eden. There are 
only slight differences be tw een  this and S. bour
relly i, and they are difficult to distinguish.

S. tr io r a lis  Takahash i 1973, Fig. 12 D

Is perhaps the most widely d istributed Spin i
fe ro m o n a s  species and has also  been reported  
from Sweden by A sm und (1977) and by C ron
berg (1980 a Figs. 118, 119). It occurs  very fre
quently in Swedish lakes, and we are convinced 
that the records o f  M allom onas  globosa  Schiller 
in fact may refer partly to this species. M. g lo 
bosa  as described by Schiller (1926) can hardly 
be a M allom onas  (cf. K ris tiansen  1979), but 
Schiller’s draw ing has resem b lance  to S. trioralis 
as seen in the LM . “ M. g lo b o s a ”  has often been 
reported  in Swedish phy top lank ton  investiga
tions (e.g. N auw erck  1963, R am berg  1976).

* S y n u ra  c u r tisp in a  (P e tersen  & H ansen) Asm und 
1968, Fig. 13 A

N ot previously reco rded  from  Sw eden.

S. e c h in u la ta  K orshikov 1929

Prev iously  recorded from S w eden , also with EM  
m icrographs from the a rea  (K ris tiansen  1969 Fig. 
9, C ronberg  1980 a Figs. 130-132). It was very 
co m m o n  both in clean and polluted lakes, but all 
of them  were acid.

S. la p p o n ic a  Skuja 1956, Fig. 13 B

This species,  occurring sparse ly  in two o f  the 
lakes, w as originally described  from Swedish 
L ap land  by Skuja (1956). This  material was la ter 
exam ined  in EM by P e te rsen  & H ansen (1958). 
Sku ja  ascribed  it a no r thern  distribution, but it 
has la te r  been found in several more southern 
localities, e.g. Bornholm , D enm ark  (Kristiansen 
1975 a), R um ania (Péterfi 1966), as well as in 
several lakes in southern  S w eden  (Asmund 1977, 
C ronberg  unpublished).

S. p e te r se n ii  Korshikov 1929 f. p etersen ii

T he  m ost com m on Synura  in Sw eden, occurring 
in a lm os t all the investigated  lakes. E lectron  
m icrographs have been  published  from the a rea  
(K ris tiansen  1969 Fig. 10, C ronberg  1972 Figs. 
1-4, 1980 a Figs. 120-124).
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Fig. 12. A: Spin iferom onas bilacunosa.  2 kinds o f  scales. Loc. 1, 1973. —  B: S. bourrellyi. Scales and  spines. 
Loc. 9 — C: S. conica. Spine and scales. Loc. 9. —  D: S. trioralis. Whole cell with scales and spines. L oc .  3. —  1 

p m  indicated.

S . p e te r se n ii K orshikov f. a sm u n d ia e  Cronberg  & 
K ris tiansen  nov. f., Fig. 14 A

A sm und 1968 p. 502, Figs. 3-5 (Synura petersenii for
ma).

A f. petersenii differt squamis parvis, oblongis vel 
orbiculatis (3 ,2 x 2 ,0 - 2 ,4 x 2 ,4 Jnm  magnis), margine late 
inflexo et spina crassa sed brevi et obtusa instructis. 
Costae saepe furcatae vel anastom osantes.
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Fig. 13. A: Synura  curtispina.  Apical spined scales and one spineless. Loc. 12. —  B: S. lapponica. Scale. Lake 
H urven ,  4.4.74. —  C: S. sp inosa  f. longispina. Loc. 10. —  D: S. spinosa  f. mollispina. Apical scales, also one 
scale o f  5. sphagnicola.  Loc. 12. —  E: S. uvella. Apical scale. Loc. 12. — l / n n  indicated.

Typus: Fig. nostra  14 A (Sw eden , Småland, Lake F io
len, 1979-05-02).

This fo rm  differs from f. petersen ii  by its small, 
oblong (2 .0 x 3 .2  p m )  to c ircu lar  (2.4 p m  in d ia
meter) body  scales with a very  broad  up turned  
rim a lm ost com plete ly  a ro u n d , and bearing a

stout but very short and rounded  spine. Ribs 
often furcate  or anastom osing .

It is w ithout doubt identical with the form pic
tu red  by Asm und (1968) from  A laska, her Fig. 4 
bearing a striking similarity to som e of the scales 
illustrated in our Fig. 13 A. She also showed

BOT. N O T ISE R  133 (1980)
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Fig. 14. A: Synura petersenii  f. asm undiae.  Apical scales. Loc. 1. —  B -E : S. petersenii  f. bjoerkii. —  B, 
Scales. Loc. 10. —  D: Group o f  scales. Loc. 10. —  E: Complete cell. Loc. 10. SEM . — 1 g m  indicated.

C:

an te r io r  and posterio r scales not found by us (the 
fo rm er with a longer spine, the la tter  m ore elon
gated). H ow ever ,  even if we have evidence from 
only one  type o f  scale, we find the similarity with 
A sm u n d ’s form convincing and the s tructu re  so 
charac teris t ic  tha t it appears  justified to establish 
a separa te  taxon.

This form  was only found in L ake  Fiolen.

*S. petersenii K orshikov f. bjoerkii C ronberg  & 
K ristiansen  nov. f., Fig. 14 B -E

A f. petersenii differt squamis oblongis (3 ,7x2 ,4  
magnis), margine valde late inflexo et spina crassissim a 
longa et acu ta  instructis. Costae simplices, breves , 
foramina interposita angularia vel paene orbicula ta  
relinquentes.

Typus: Fig. nostra 14 B -E  (Sw eden, Småland, Lake 
Frejen, 1979-05-01).
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Differs from f. petersenii in having oblong body  
sca les  (3 .7 x 2 .4 ^ m )  provided  with a  very b road , 
s tout and acu te  spine, a very  broad up tu rned  
rim, and simple, short ribs leaving angular or 
a lm os t circular openings be tw een  them. P o s te 
rior scales  with a shorter spine.

T h u s  the material had such  a charac teris t ic  
scale s tructu re  that it d e se rv ed  a taxonom ic  
rank.

H ithe rto  only found in L ak e  Frejen.

S. sphagnicola (Korshikov) K orsh ikov  1929, Fig. 
13 D

Is com m on , mostly in acid and humic w ate rs ,  
p referably  during sum m er (K ris tiansen  1975 a). 
E lec tron  micrographs hav e  previously  been  
published  from the area (K ris tian sen  1969 Fig. 
1 1 ).

It is p robable that Teiling’s (1946) records  o f  
the dubious S. bioretii H uber-P esta lozz i (1941) at 
least partly refer to this species. M ost o f  his 
reco rd s  o f  S. bioretii are based  on sum m er sam 
ples w here he states it to be  the m ost com m on  
species, w hereas  he does  not m ention S. 
sphagnicola .  Part o f  his m ateria l might also b e 
long to the likewise not m en tioned  S. sp in o sa ,  
f rom  which S. bioretii, as descr ibed  by B ourrelly  
(1957) from Swedish m ateria l,  does  not dev ia te  
in any essential charac te rs .  N obody  has so far 
been  able to confirm the ex is tence  o f  S. bioretii 
by EM.

S. s p in o sa  K orshikov 1929 f. sp in o sa

W as found in many o f  the  localities, also p re 
viously reported  with E M  from  the area  (K ris 
tiansen 1969 Fig. 12, C ro n b erg  1980 a Figs. 133, 
134) and by Asm und (1977). S ku ja ’s reco rds  
(1948) o f  S. bioretii may a lso  refer  to this species, 
because  in the publication he carefully  described  
S. sp h a g n ico la , but did no t mention the a lm ost 
as com m on S. spinosa.

*S. sp in o sa  K orshikov 1929 f. lo n g isp in a  P e te rsen  
& H ansen  1956, Fig. 13 C

W as not previously re p o r te d  from  Sw eden.

*S. sp in o sa  Korshikov 1929 f. m o llisp in a  P e te r
sen & H ansen , Fig. 12 C

Only a few spineless scales w ere  found, but their 
elongate slightly pointed shape  and the extensive 
reticulation are characteris tic  features. This was 
fu rther  confirm ed by com parison  with material 
previously obtained from this area (Fig. 12 D) 
with similar but spine-bearing scales. The form 
found here has more a t ten u a ted  scales than the 
type, but in o ther  respects  (reticulation, shape of 
spine) it is very  similar.

S. u v e lla  Stein em. K orsh ikov  1929, Fig. 12 E

H as been m entioned but no t pictured by A sm und 
(1977). T here  are num erous  previous LM re 
cords o f  S. uvella,  mostly as S. uvella  Ehren- 
berg; but it cannot be ascerta ined  with Synura  
species they refer to. T he  records  by Skuja 
(1948), N auw erck  (1963), and Willén (1976) can 
be considered  to refer to S. uvella  s. str.

It was found in some o f  the clean lakes.

O th e r  sp e c ie s  o f  C h r y so p h y c e a e  

B itr ic h ia  p h a se o lu s  Fott  1937 

Loc. 1, 17.

* C h r y sa s tr e lla  fu rca ta  (Dolg.) Deflandre 1934, 
Fig. 15 A

The taxonom ic position o f  this genus is unclear 
because  only the s tom a tocys t  stage is know n, 
and thus most surveys o f  the  C hrysophyceae  do 
not include it. It may belong within the life h is to
ry o f  som e Chromulina  or  O chrom onas.

The organism found during  this investigation 
and w hich appears  to be com m on  in Sweden has 
a m ore or less sm ooth  wall and thus diverges 
from  the type which is verrucose  (Bourrelly 
1957).

O therw ise  it is identical in size and in shape of 
the b ifurcate spines. Loc. 3.

C. p a r a d o x a  C hodat 1922, Fig. 15 B

The organism  referred  to  this species was 
num erous in humic lakes. It is similar to the 
type , excep t that the co llar may be very  long, 
m ore than  the d iam eter o f  the  cell. Loc. 1, 2, 4, 
5, 6, 9, 14, 16.
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Fig. 15. A: Chrysastrella fu r c a ta . Loc. 3. SEM . —  B: C. paradoxa.  Loc. 6. SEM . —  C: Chrysococcus triporus. 
Loc. 16, M ay 1976. SEM. —  A and B: 5gm  indicated. C: 1 gm.

C h r y s o c o c c u s  m in u tu s  (Fritsch) N ygaard  1932 

Loc. 14.

C . tr ip o r u s  M ack 1951, Fig. 15 C

The lorica  construc tion  is com plete ly  in acco rd 
ance with M ack ’s descrip tion , with one caudal 
porus and  tw o apical pores o f  different size. The 
flagellum p ro trudes  through the smaller porus 
which has a  th ickened  rim.

It w as found  in the eu troph ic  lakes: Loc. 16 
(w here  it o ften  forms b loom s, C ronberg  1980 a), 
17, 18.

C h r y s o ly k o s  p la n c to n ic u s  M ack 1951 

Loc. 17.

C. s k u ja e  (N auw erck)  Bourrelly  1957

Both o f  th e se  species are com m on in Sw eden, 
especially  in the northern  part. C om pare  the re 
cent rev is ion  o f  the genus by N auw erck  (1979). 
Loc. 1, 17.

D in o b r y o n  b a v a r ic u m  Im hof 1890 

Loc. 3, 4, 16, 17.

D . c y lin d r ic u m  Im hof 1887 

Loc. 1, 3, 5, 11, 12, 16, 17.

D. d iv e r g e n s  Im hof 1887 

Loc. 3, 7.

D. p e d ifo r m e  (Lem m erm ann) Steinecke 1916 

Loc. 13.

I), sertu laria  Ehrenberg  1838 

Loc. 1, 5.

ü .  sociale Ehrenberg 1838 1
Loc. 16.

D . su ec icu rn  Lem m erm ann 1904

Following Hilliard’s (1968) recom m endation , 
var. longispina  L em m erm ann  is not m aintained, |  
and all varia tion  in spine length is included w ith
in the variation range o f  the type species. Loc.
16.

1
*Stenocalyx k la r n e tii (Bourrelly) Fott 1959 

.

Previously  not reco rded  from Sweden. It ap 
pears  to have a wide ecological range. D escribed 
from an acid French locality , it has la ter been 
reported  from a neutral Danish pond (K ris tian
sen 1963), and during this investigation it was 
found in the highly eu troph ic  lake V äxjösjön. 
Loc. 17.
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S. m o n ilifera  Schmid 1934

Is co m m o n  in Sw eden and was reported  e.g. by 
Skuja  (1956). Loc. 16.

S tich o g lo ea  doed erlein ii (Schmidle) Wille 1911

Is o ligotrophic  and very com m on in Swedish 
lakes. Loc. 1 ,11 .

U ro g len a  vo lvox  E hrenberg  1838

Typical cys ts  with double collar w ere observed . 
Loc . 16.

S p ec ies  o f  a llied  groups

B ik o so eco p h y cea e

B ik o so eca  crysta llin a  Skuja 1956

Is certa in ly  com m on in S w eden , bu t because  of 
its hyaline lorica it is alm ost invisible w ithout 
staining o r  use of phase  con tra s t  m icroscopy and 
the re fo re  overlooked. Loc. 18.

B . la cu str is  Clarke 1871

Is very  com m on in Sw edish  lakes (Skuja 1948, 
1956). L o c . 18.

C ra sp ed o p h y cea e

S a lp in g o eca  freq u en tissim a  (Zacharias) Lem- 
me'rmann 1904

Is f requen t in Sw edish  lakes,  epiphytic on 
c y an o p h y tes  o r  on A sterionella  (L em m erm ann  
1904, S ku ja  1948). Loc. 4.

S p h a ero eca  vo lvox  L au te rb o rn  1899

Is widely d istributed in S w eden  (Skuja 1948, 
1956). L o c .  12.

P rym n esiop h yceae

H y m en o m o n a s roseola  Stein 1878

Previously  recorded  from  S w eden  by Skuja 
(1948, 1956), and e lec tron  m icrographs o f  scales 
given by C ronberg  (1980 a Figs. 137, 138). Loc . 
16.
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Discussion
This investigation show ed that the  region o f  
A n eb o d a  and Växjö is very  rich in C hrysophy- 
ceae. This was not unex p ec ted ,  as  the re  are 
num erous  suitable localities, m ore o r  less humic 
lakes, som e of them slightly acid , and  som e of 
them  culturally influenced.

A ltogether 73 taxa o f  C h ry so p h y ceae  and  
allied groups were identified. Of th e se ,  49 b e 
longed to the Synuraceae, the special ob ject of 
this investigation, and the following d iscussion  
will be restric ted  to this family. In  spite of the 
fact that the phy top lank ton  o f  this a rea  had been  
intesely studied previously , 15 ta x a  w ere  found 
which had not been reco rded  from S w eden  b e 
fore. A m ong these w ere one  new species and 
tw o new  forms.

A few species previously  reco rd ed  from  S w e
den w ere not found during this investigation. 
Three  species recorded  from  L a k e  T rum m en  
were not found, viz. M . tru m m e n s is  (C ronberg  
1975 Figs. 1, 2), M. annula ta  (C ronberg  1980 a 
Figs. 73-76), and M allom onops is  elliptica  (I.e. 
Fig. 117). O f the many species  reco rd ed  by As- 
m und (1977) from w estern  S m åland , tw o w ere  
not found here, viz. M. f lo ra  and  M . areolata.

Several species previously  described  and re 
corded  only on LM  ev idence  are im possib le  to 
recognize and have, of co u rse ,  no t been  found. 
This applies to some o f  the species  reco rded  by 
Skuja (1948, 1956). O ne excep tion  am ong them , 
S. loham m arii  Skuja (certain ly  =  S. sp lendida  
K orsh .)  could not, because  o f  its size and a p 
p earance ,  have escaped  us if p resen t.

This exam ination com prised  only  a res tr ic ted  
num ber o f  localities during a very  short  period in 
spring. It is probable that still m ore  species will 
be found during investigations in fu rther  locali
ties and during o ther  seasons o f  the y e a r— w hich 
we intend to do.

M ost of the species found have a very  w ide 
distribution. M any o f  them  are  certain ly  c o s m o 
politan, although hitherto  to  a  great ex ten t o v e r 
looked. One no tew orthy  excep tion  is M. vanni-  
gera  which was described  and  until now only  
recorded  from one locality in w este rn  Sm åland; 
it is now  know n to have a w ider although still 
ex trem ely  restric ted  o ccu rrence .  Several o th e r  
species appear to be res tr ic ted  to Europe.

A ckn o w led g em en ts . We thank Professor S. Björk, 
Institute of Limnology, U niversity  o f  Lund, for p e r 



616 G. Cronberg a nd  J . Kristiansen

mission to use the Aneboda Field Station. We are 
indebted to the other members o f  the chrysophycean 
w orkshop, especially to Berit Asm und (Snekkersten, 
Denmark) and to Barbara Hickel (Plön, West 
G erm any) for cooperation and help. Most of the en 
vironm ental data have kindly been supplied by Roland 
Bengtsson, IVL, Aneboda. We thank P. Bourrelly 
(Paris) for permission to reproduce Fig. 9 A, and Tyge 
C hristensen (Copenhagen) for help with the Latin 
diagnoses.

In Lund, the TEM  was kindly placed at our disposal 
by Professor C. Weibull (Institute of Microbiology), 
and Folke Larsson gave much technical help at the 
SEM  (Institute of  Zoology).

In Copenhagen, technical assistance was provided 
by Ruth Bruus Jakobsen (preparation  of samples for 
EM), Aage Jespersen and H. Elsted Jensen (darkroom 
work), and Kirsten Pedersen (typescript).

R eferen ces

A ndersson, G. 1980: Långt idsmässiga vattenkemiska  
förändringar i några svenska sjöregioner.  Limn. 
Inst. Lunds Univ. 1-169.

A sm und, B. 1959: Electron m icroscope observations 
on Mallomonas species and rem arks on their o ccu r
rence in some Danish ponds and lakes. Dansk Bot.  
Ark. 18(3): 1-75.

Asm und, B. 1968: Studies on C hrysophyceae from 
some ponds and lakes in A laska VI. Occurrence of 
Synura species. Hydrobiologia 31 : 497-515. 

A sm und, B. 1977: Two new species o f  Mallomonas 
(Chrysophyceae) in Swedish lakes. Bot. Tidsskr. 
71: 253-258.

A sm und, B. & Cronberg, C. 1979: Tw o new taxa of 
Mallomonas (Chrysophyceae). Bot. Not iser 132: 
409-418.

A sm und, B. & Takahashi, E. 1969: Studies on C hryso 
phyceae from some ponds and lakes in Alaska VIII. 
Hydrobiologia 34: 305-321.

Balonov, I. M. & Kuzmin, G. V. 1975: Electron 
microscopic study of the species of  the genus Mal
lomonas Perty from the reservoirs  of the Volga 
Cascade. II. (In Russ.). Bot. Zurn. 60: 1289-1296. 

Battarbee, R., Cronberg, G. & L ow ry , S. 1980: O bser
vations on the occurrence of scales and bristles of 
Mallomonas spp. (Chrysophyceae) in the micro
laminated sediments of  a small lake in Finnish 
North  Karelia. Hydrobiologia 71: 225-232. 

Bengtsson, L. 1975: Phosphorus release from a lightly 
eutrophic lake sediment. Verh. Internat. Verein. 
Limnol. 19: 1107-1116.

Bengtsson, L ., Berggren, H ., Meyer, O & V erner, B. 
1972: Restaurering av sjöar med kulturbetingat 
hypolimniskt syrgasdeficit. Limn. Inst. Lunds  
Univ. Bil. 3: 1-71.

Bengtsson, L., Fleischer, S., L indm ark , G. & Ripl, W. 
1975: The Lake Trummen restoration project. I. 
W ater and sediment chemistry . Verh. Internat.  
Verein. Limnol. 19: 1080-1087.

Björk, S. & Digerfeldt, G. 1965: N otes  on the limnolo
gy and postglacial developm ent of Lake Trum m en. 
Bot. Not iser  118: 379-387.

Bourrelly, P. 1957: Recherches s u r le s  C hrysophycées,

BOT. N O TISE R  133 (1980)

Morphologie, Phylogénie, Systém atique. Rev.  
Algol. Mém.  Hors Sér. 1: 1-412.

Bourrelly, P. 1965: La classification des C hrysophy
cées, ses problémes. Rev. Algol.  N.S.  8: 56-60.

Bradley, D. E. 1964: A study of the Mallomonas, Sy
nura and Chrysosphaerella of N orthern  Iceland. J . 
Gen. Microbiol. 37: 321-333.

Chodat, R. 1922: Matériaux pour 1’histoire des algues 
de la Suisse. Bull. Soc. Bot. Geneve 1922: 1-^49.

Conrad, W. 1938: Notes protistologiques 1. —  Mallo
monas lychenensis, n. sp. Bull. Mus. Roy.  d ’Hist.  
Nat . Belg. 14(20): 1-4.

Cronberg, G. 1972: Investigation of scale-bearing 
Chrysophyceae species by scanning electron 
microscopy. Rev. Algol.  N.S.  10: 319-320.

Cronberg, G. 1973: Development of cysts  in Mallomo
nas eoa examined by scanning electron m icro
scopy. Hydrobiologia 43: 29-38.

Cronberg, G. 1975: Mallomonas trummensis nov. 
spec. (Chrysophyceae) studied by m eans of scan 
ning and transmission electron microscopy. Bot.  
Notiser 128: 69-72.

Cronberg, G. 1980 a: Changes  in phytoplankton in
duced by restoration o f  Lake Trummen. Long-term 
whole-lake study and experimental biomanipula
tion. Mimeographed. Inst, o f Limnology, Univ. of 
Lund.

Cronberg, G. 1980 b: Cyst developm ent in different 
species of  Mallomonas studied by SEM. Algo-  
logical Studies 25: 421-434.

Deflandre, P. 1934: Sur Tabus de l’emploi, en paléonto- 
logie, du nom de genre Trachelom onas. Ann.  
Protistol.  4: 151-165.

Ehrenberg , C. G. 1838: Infusionsthierchen als voll
kommene Organismen. I-IL  Leipzig.

Fott,  B. 1937: Dva nové druhy rodu Diceras Reverdin. 
Vést. Krål.  Ces. Spol. Nauk. 11: 1-7.

Fott,  B. 1955: Scales of Mallomonas observed in the 
electron microscope. Preslia 27: 280-282.

Fott,  B. 1957: Taxonomie drobnohledné flory nalsich 
vod. (Taxonomie der m ikroskopischen F lora e in
heim ischer Gewässer). Preslia 29: 278-319.

Fott ,  B. 1959: Zur Frage der Sexualität bei den Chry- 
som onaden. Nova Hedwigia 1: 115-129.

Fott,  B. 1962: Taxonomy of Mallomonas based on 
electron micrographs of the scales. Preslia 34: 
69-84.

Glenk, H. O. 1956: Mallomonas schwemmlii, eine 
neue Chrysom onade aus dem Plankton eines 
fränkischen Teiches. Ber. Deutsch. Bot. Ges.  69: 
189-192.

Glenk, O. & Fott,  B. 1971: Zur Frage der Validität der 
Art Mallomonas schwemmlii Glenk und ihre U n te r
scheidung von Mallomonas coronifera M atvienko. 
Arch. Protistenk. 113: 220-229.

H arris ,  K. 1967: Variability in Mallomonas. J. Gen.  
Microbiol.  46: 185-191.

Harris , K. & Bradley, D. E. 1960: A taxonom ic study 
of Mallomonas. J. Gen. Microbiol. 22: 750-776.

Hilliard, D. K. 1968: Seasonal variation in som e Dino- 
bryon species (Chrysophyceae) from a pond and a 
lake in Alaska. Oikos 19: 28-38.

H u b e r-Pestalozzi, G. 1941: Das Phytoplankton des 
Süssw assers  II. Chrysophyceae. ln A. Thienem ann 
(ed.), Die Binnengewässer 16 (2,1): 1-365.



BOT. N O T IS E R  133 (1980) Synuraceae  fro m  Sm å land  617

Imhof, O. E. 1887: Studien über die Fauna hochalpiner 
S een , insbesondere des Cantons G raubünden. 
Jahresber. Naturf. Ges. G raubündens 30: 45-164.

Imhof, O. E. 1890: Das Flagellatengenus Dinobryon. 
Zool.  Anz. 13: 483-488.

Iw anov, L. 1899: Beitrag zur Kenntnis der M orpho
logie und Systematik der Chrysom onaden . Bull. 
A ca d .  hup . Sei. Sr. Petersbourg 5. ser. I I :  247-262.

Jam es-C larke, H. 1867: On the Spongiae Ciliatae as 
Infusoria Flagellatae; or, observations on the s truc
ture,  animality, and relationships o f  Leucosolenia  
botryides Bowerbank. M em. Boston Soc. Nat.  
Hist. 1: 305-340.

Kisselev, J. H. 1931: Zur Morphologie einiger neuer 
und seltener Vertreter des pflanzlichen M ikro
planktons. Arch. Protistenk. 73: 235-250.

Korshikov, A. A. 1929: Studies on the Chrysom onads 
I. Arch. Protistenk. 67: 253-290.

Korshikov, A. A. 1941: Materialy k flore Kolskogo 
poluostrova. Jr. H.-cl. inst. bot. IV .  Charkivsk. 
derz. Univ.

K orshikov, A. A. 1942: On some new or little known 
flagellates. Arch. Protistenk. 95: 22-44.

Krieger, W. 1930: U ntersuchungen über Plank-
ton-C hrysom onaden . Bot. Arch . 29: 257-329.

Kristiansen, J. 1963: Sexual and asexual reproduction 
in K ephyrion and Stenocalyx (Chrysophyceae). 
Bot. Tidsskr. 59: 244-254.

K ristiansen, J. 1969: C hrysosphaerella  multispina 
Bradley and some o ther rem arkable  C hrysophy
ceae from Lake Stråken, A neboda, Sweden. Ö s
te rr. Bot. Z . 116: 70-84.

Kristiansen, J. 1975 a: On the occurrence of the spe
cies of  Synura. Verh. Internat. Verein. L im nol.  19: 
2709-2715.I

Kristiansen, J. 1975 b: Studies on the C hrysophyceae 
of Bornholm. Bot. Tidsskr. 70: 126-142.

Kristiansen, J. 1979: Problem s in classification and 
identification of Synuraceae (Chrysophyceae). 
Schweiz. Zeitschr. Hydrol. 40: 310-319.

Lauterborn , R. 1899: P ro tozoen-S tud ien  IV. Flagella
ten aus dem Gebiete des O berrheins. Zeitschr.  
wiss. Zool.  65: 369-391.

L em m erm ann, E. 1904: Das Plankton schw edischer 
Gew ässer. Ark. Bot. 2(2): 1-209.

L ucas, I. A. N. 1967: Tw o marine species o f  Paraphy- 
som onas. J. Mar. Biol. A ss .  U. K. 47: 329-334.

L und, J. W. G. 1942: C ontribution to our knowledge 
o f British C hrysophyceae. N ew  Phytologist 41: 
274-292.

Lund, J. W. G. 1950: Algological notes I—I I I . The N a 
turalist April-June: 45—49.

Mack, B. 1951: M orphologische und entwicklungsge
schichtliche U ntersuchungen  an Chrysophyceen . 
Österr. Bot. Zeitschr. 98: 249-279.

N aumann, E. 1917: U ndersökn ingar öfver fytoplank- 
ton och under den pelagiska regionen försiggående 
gyttje- och  dybildning inom  vissa syd og mellan
svenska urbergs vatten. K ungl.  Svenska  Vet. A kad .  
Handl. 56(6): 1-165.

N aumann, E. 1924: Notizen zu r  System atik  der S üss
wasseralgen V I-IX . A rk. Bot.  18(20): 1-8.

Naumann, E. 1925: U ndersökn ingar  ö v er  fytoplankton 
i dam m ar vid A neboda F iskeriförsökssta tion  åren 
1911-1920. Lunds. Univ. Årsskr. N . F .  A vd . 2, 
21 ( 1) :  1- 6 8 .

N aum ann, E. 1927: Några huvuddrag ur Anebodatrak- 
tens Limnologi. Skr. Södra Sveriges Fiskerifören. 
1927: 15-40.

N auw erck , A. 1963: Die Beziehungen zwischen Z oo
plankton und Phytoplankton im See Erken. Sym b .  
Bot. Ups. 17(5): 1-163.

N auw erck , A. 1979: Zur Gattung Chrysolykos Mack.
Bot. Notiser 132: 161-183.

Nygaard, G. 1932: Contributions to our knowledge of 
the freshw ater algae of Africa 9. Freshwater algae 
and phytoplankton from the Transvaal. Trans. Roy.  
Soc. S. Afr. 20: 101-148.

N ygaard , G. 1978: Freshw ater phytoplankton from the 
Narssaq Area, South Greenland. Bot. Tidsskr. 73: 
191-238.

Pascher, A. & Lem m ermann, E. 1913: Flagellatae II. 
In A. Pascher (ed.), Die Süsswasserflora D eutsch
lands, Österreichs und der Schweiz 2: 1-192. 

Pénard , E. 1919: Mallomonas insignis spec, nova?
Bull. Soc. Bot. Geneve, 2e sér, 11: 122-128. 

Pennick, N. C. & Clarke, K. J. 1973: Paraphysomonas 
corbidifera sp. nov., a marine, colourless, scale-be
aring mem ber o f the C hrysophyceae. Br. phycol. J. 
8: 147-151.

Perty, M. 1852: Zur  Kenntnis kleinster Lebensformen.  
Bern.

Péterfi, L. S. 1966: Studies on the Rumanian C hryso
phyceae I. N ova H edwigia 13: 117-138.

Péterfi, L. S. & Momeu, L. 1976: Mallomonas trans- 
sylvanica, spec, nova (Chrysophyceae). Light and 
electron microscopical studies. Plant. Svst. Evol. 
125: 47-57.

Petersen, J. B. & Hansen, J. B. 1958: On the scales of 
some Synura species 11. Biol. Medd. Dan. Vid. 
Selsk. 23(7): 1-13.

Preisig, H. R. & T ak ah ash i ,  E. 1978: Chrysosphaerella 
(Pseudochrysosphaerella) solitaria, spec. nov. 
(Chrysophyceae). PI. Syst. Evol. 129: 135-142. 

Ramberg, L. 1976: Relations between phytoplankton 
and environment in two Swedish forest lakes. 
Scripta Limnologica Upsaliensia 426: 1-97. 

Reverdin, L. 1919: E tude phytoplanctonique expéri- 
mentale et descriptive des eaux du Lac Geneve. 
Arch. Sc. phys. nat. 1: 1-85.

Saedeler, H. de 1929: Notules systématiques VI. Phy- 
somonas. Ann. Protist. 2: 177-178.

Schiller, J. 1926: Der thermische Einfluss und die Wir
kung des Eises au f die planktischen H erbstvegeta
tionen in den Altwässern der Donau bei Wien. 
Arch. Protistenk. 56: 1-62.

Schmid, G. 1934: Die Chrysom onadengattungen
Kephyrion, Pseudokephyrion, Kephyriopsis und 
Stenocalyx in Gewässern  bei Wien. Österr. Bot.  
Zeitschr. 83: 161-172.

Schmidle, W. 1902: Notizen zu einigen Süssw asser
algen. Hedwigia 41: 150-163.

Skuja, H. 1948: Taxonom ie des Phytoplanktons einiger 
Seen in Uppland, Schweden. Sym b . Bot. Ups. 9(3):
1-399.

Skuja, H. 1956: Taxonom ische und biologische S tu
dien über das Phytoplankton schwedischer Bin
nengewässer. Nov. Act.  Reg. Soc. Sei. Upsal. IV  
16(3): 1-404.

Stein, F. 1878: Der Organismus der Infusionsthiere. 
Leipzig.



618 G. Cronberg and  J . Kristiansen

Steinecke, F. 1916: Die Algen des Zehlaubruches.
Sehr. Physik. Ökon. Ges. Königsberg 56: 1-138. 

Takahashi,  E. 1973: Studies on genera Mallomonas 
and Synura and other plankton in freshw ater with 
the electron microscope VIE New genus Spini- 
fe rom onas of the Synuraceae (Chrysophyceae). 
Bot. Mag.  Tokyo 86: 75-88.

Takahashi,  E. 1978: Electron microscopical  studies o f  
the Synuraceae (Chrysophyceae) in Japan.  Tokyo. 

Teiling, E. 1912: Schwedische Planktonalgen I. 
Phytoplankton aus dem Råstasjön bei Stockholm. 
Svensk Bot. Tidskr. 6: 266-281.

Teiling, E. 1946: Zur Phytoplanktonflora Schwedens.
Bot. Not iser 1946: 61-88.

T hom asson , K. 1970: A M allomonas population.
Svensk Bot. Tidskr. 64 : 304-311.

Thom sen , H. 1975: An ultrastructural survey of the 
C hrysophycean genus Paraphysom onas under nat
ural conditions. Br. phycol.  J. 10: 113-127. 

Thunm ark , S. 1945 a: Die Abwasserfrage der Växjö-

BOT. N O TISER 133 (1980)

seen in hydrobiologischer Beleuchtung. Grundzüge 
in der regionalen Planktologie von Südschweden. 
Medd.  Lunds Univ. Limnol. Inst. 4: 1-239.

T h u n m ark ,  S. 1945 b: Zur Soziologie des Süssw asser
p lanktons. Eine methodologisch-ökologische S tu
die. Folia Limnol. Scand.  3: 1-66.

Wille, N. 1911: Conjugatae und Chlorophyceae. In: 
Engler’s Pflanzenfamilien,  Nachträge zu 1. Teil, 
Abt. 2. Leipzig.

Willén, E. 1976: Phytoplankton and environmental fac
tors in Lake Hjälmaren, 1966-1973. S N V  PM 718, 
NL Rapport  87: 1-89.

Willén, T. 1962: The Utål lake chain, central Sweden 
and its phytoplankton. Oikos suppl. 5: 1-156.

Woodheadi, N. & Tweed, R. D. 1959: Freshw ater algae 
of S ie rra  Leone I. Hydrobiologia 12: 181-225.

Wujek, D. E., Gretz, M. & Wujek, M. G. 1977: S tu
dies o n  Michigan C hrysophyceae IV. Michigan 
Botanist  16: 191-194.



Germination in Swedish blackberries (Rubus L. subgen. Rubus)

H IL D E  N Y B O M

Nybom, H. 1980 12 15: G ermination in Swedish blackberries (Rubus L. subgen. Rubus). 
Bot. Not iser  133: 619-631. S tockholm. ISSN 0006-8195.

Seeds were collected from 19 Rubus  species in Sweden. Different methods for increasing 
germinability were tested: 2 hour- treatm ents with conc. H 2S 0 4 and leaching with C a(O C l)2 
+ Ca(O H)2 proved to be the most successful. The species differ in number of pyrenes per 
berry, germinability and time of germination. Wide distribution in Sweden tends to be 
correlated with high germinability and heavy pyrenes. H eavy pyrenes are correlated with 
few pyrenes per berry and early ripening of berries. Germinability and time of germination 
were found to differ between populations. Seed from northerly populations and from the 
zones with a severe climate tended to germinate earlier.

Hilde Ny bo m,  Department  o f  Plant Taxonomy, University o f  Lund, Ö. Vallgatan 20, 
S-223 61 Lund, Sweden.

A bout 25 species of b lackberry  (R ubus  subgen. 
R u b u s)  a re  know n from Sw eden  (the corylifolius  
g roup being trea ted  as a single species), i.e. few 
com pared  with most o the r  E u ropean  countries. 
The Sw edish  ranges of the 18 com m onest species 
have been  m apped  by O redsson  (1973, 1974). 
Most b lackberry  species are dependen t on open 
vegetation  such as found along roads, ditches, in 
pas tu res ,  etc. Such habitats  have been created 
by ptan th roughout Sw eden , but the severity o f  
the clim ate restric ts  b lackberries  to the southern  
part o f  the coun try  (Fig. 1), m ost of the species 
occurring  in coastal regions. H ow ever ,  most 
species are  restric ted  to certa in  well-defined 
areas which differ greatly in size. This diversity 
may be connec ted  with d ifferences in hardiness 
(O redsson  1975) and d ifferences in the time of 
ripening o f  berries  (O redsson  unpubl.).

This investigation aim ed to determ ine w hether 
seed germ inability  and time o f  germ ination could 
also accoun t for some o f  the d ifferences in distri
bution.

S e e d  se tt ing

All Sw edish  b lackberries ,  as well as the dew 
berry  (R . c a e s iu s ), are polyplo ids and are p rob

ably facultatively apomictic and pseudogam ous 
(Gustafsson 1943). Though blackberries form vig
orous vegetative clones, long-distance dispersal 
is effected mainly by birds that eat the berries. 
Thus a high production of seed should be of 
selective value. Though genetic variation is re 
stric ted in an apomictic taxon occasional out- 
crossing no doubt occurs . M oreover some 
m echanism  creating variation within the apo 
mictic system  is implied by the results of selec
tion experim ents  (Haskell 1953).

The b lackberry  ‘f ru it’ or ‘b e r ry ’ is an aggre
gate o f  drupelets which develop independently 
while adhering to a com m on receptacle. Each 
d rupele t consists  of one pyrene (a seed and its 
surrounding  sc lerenchym atous endocarp), a 
fleshy m esocarp  and a thin derm atous exocarp. 
K err (1954) reported  56-84 carpels per berry  a 
third o f  which developed , though up to half of 
these drupele ts  contained a collapsed seed. Scott 
& Ink (1957) reported  7-23 % collapsed seeds; 
Peitersen (1927) and A m or (1974) made similar 
observations. The num ber o f  pyrenes set is 
probably  largely genetically determined (Jen
nings 1971 a, concerning raspberries). As b lack
berries are pseudogam ous the nature of the pol
linator is of im portance for seedsetting but this 
aspect has, how ever, not been included here.
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D orm ancy

R u b u s  seeds exhibit double dorm ancy . External 
dorm ancy  is determ ined  by the endocarp  and the 
seed coats  which delay the up take  o f  w ater and  
oxygen and may also m echanically  prevent the 
em bryo  from swelling. This do rm ancy  is broken 
if the seed coverings are rem oved or scarified. 
Internal do rm ancy  is regula ted  by biochemical 
and biophysical changes which occur during an 
after-ripening process at low tem pera tures  
(0-5 °C).

L asheen  & B lackhurst (1956) report that f re sh 
ly harves ted  blackberry  seeds contain  a grow th 
inhibitor which is active for up to seven m onths, 
the highest concentra tion  being located in the  
endosperm . E m bryos deprived  o f  endosperm  
will not germ inate  so it is probable  that 
g row th-prom oting  substances  are also form ed 
within the endosperm . M oreover seeds that have 
not been  pre-chilled retain a high starch concen 
tra tion  for at least five m onths ,  w hereas starch is 
b roken  dow n to  sucrose and  reducing sugars fas
te r  if the seeds are pre-chilled. Initially this p ro 
cess occurs  even  faster if the seeds are trea ted  
with H 2S 0 4 prior to pre-chilling. After four 
m onths of cold trea tm ent the auxin con ten t 
reaches  a m axim um , and afte r five m onths there  
is an enzym e m axim um  (catalase, lipase, ox i
dase).

W enzel & Smith (1975) found that the time 
needed  for cold trea tm en t could be much re 
duced if the seeds were leached  with Ca(OC l)2 
prior to chilling.

A ccording to Krefting & Roe (1949) passage 
through the digestive trac ts  o f  birds and o the r  
animals increases seed germinability , but this 
was not confirm ed by B runner et al. (1976).

B lackberry  seeds often do not germ inate read i
ly until the second spring afte r  the berries ripen. 
K refting & Roe (1949) suggest that as external 
do rm ancy  is not broken till the first w inter the 
absorp tion  o f  sufficient m oisture  is p reven ted  
and internal dorm ancy canno t therefore be 
b roken . The following su m m er soil fungi and 
b acteria  m ake the seed coverings perm eable as a 
resu lt o f  which internal do rm ancy  is broken d u r
ing the second winter. This agrees well with the 
results  ob ta ined  by Scott & Ink (1957); pyrenes  
kept at room  tem peratu re  for 12 m onths and then 
chilled germ inated  even b e t te r  than pyrenes  tha t 
had been  chilled twice. On the o the r  hand H eit &

Slate (1950) found that pre-chilled non-germ inat
ing pyrenes  germinated well immediately after 
trea tm ent with H 2S 0 4. Possibly the mechanical 
strength o f  the endocarp  had previously inhibited 
germination.

It has recently been show n that seeds o f  
c loudberry  (/?. cham aem orus)  contain  hydrocy
anic acid (W arr et al. 1979). W hen the seeds are 
soaked  in w ater  these com pounds  produce H C N  
which inhibits germination unless the seed coat 
has been injured in some way so that the gas can 
escape.

In crossing experim ents  with raspberries (R . 
idaeus)  Jennings (1971 b) estab lished  that m a te r
nal influence on germinability w as great. L ike
wise the time w hen germ ination takes place is to 
som e ex ten t genetically determ ined. Jennings 
(1964) made collections from wild raspberry  po- 1 
pulations in Scotland and grew the plants under 
uniform conditions. Seeds from  this material 
show ed  great differences be tw een  the germ ina
tion time o f  different populations.

11I
I

M aterial

Multi-species material (M). In 1976 2 populations each 
of dew berry  and of 15 blackberry species were select
ed, 3 of  R. sulcatus  and 1 each of R. sprengelii and R. 
scheutzii  (Table 3, Fig. 1). 2 stands at least 10 m apart 
were chosen  from each population. One floricane was 
chosen at random  from each stand and 10 ripe berries 
were collected.

Wide-range material o f  R. nessensis (Sw). In 1976 8 
populations off?, nessensis were taken  at random from 
the Swedish distributional area  with the help o f  the 
extrem ely detailed maps m ade by O redsson (deposited 
at Lund University Library) (Fig. 1). Each population 
was sampled as above.

Narrow-range material o f  R. nessensis (Sk). In 1977 4 
populations o f  R. nessensis were selected in or near 
N E  Skåne (Fig. 1). From each of 3 o f  these 2 stands 
were selected, from the fourth 1 stand only. From each j 
stand 2 floricanes were taken at random , but the dis- j  
tance between them was not to exceed  2 m. 10 (9) ripe 
berries were collected from each floricane.

M eth ods

U ntrea ted  pyrenes

In the M material the well-developed drupelets o f  each 
berry were counted and the pyrenes  removed with 
tweezers  and dried on filter paper at room tem perature  
for 1 week or longer. 20 large pyrenes from each flori- 1 
cane were sown in a pot filled with a mixture of sand, 
peat and soil (material M-76). As each species was 
represen ted  by 2 floricanes from 2 populations this
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Fig. 1. T he  localities o f  b lackberries  collected. —  O  wide-range nessensis material (Sw) —  •  narrow-range 
nessensis material (Sk) —  A  multi-species material (M); N E S  R. nessensis W. Hall, N IT  R. nitidus Weihe & 
N ees (R. divaricatus  P. J. M ueller), PLI R. plicatus  Weihe & Nees, S C I/? ,  scissus  W. C. R. W atson , S U L /? .  
sulcatus  T ra t t . ,  AXI /?. axillaris Lej. ,  IN S  R. insularis F. A resch .,  L IN  /?. lindebergii,  P. J. Mueller, SCH  /?. 
scheutzii  L indeb .,  S P R /? .  sprengeli i  Weihe, T H Y  /?. thyrsanthus  Focke, B E L /? ,  bellardii  Weihe & N ees, (/?. 
glandulosus  Bellardi), F U S  /?. fuscus  Weihe & N ees, H A R  /?. hartmannii  Sudre, RAD /?. radula Weihe ex 
Boenn., T A E /? .  taeniarum L in d eb . ,  V E S /? .  vestitus Weihe & N ees, C A E /? ,  caesius  L., C O R /? ,  corylifolius 
(Sm.).

gave 4 pots  per species. A fifth pot was sow n with a 
mixture o f  pyrenes  from both  populations (20 pyrenes). 
The pots w ere  kept o u tdoors  in the Lund Botanical 
Garden during the winter. In the spring when the first 
leaf appeared  in a pot, the po t was rem oved to an

unheated  glasshouse. The seedlings were counted once 
a week. If no further seedling had em erged in a pot 
after one month the pot was not used in further counts. 
Pots in which no seedlings survived till the autum n (or 
proved to be misidentified) w ere  rem oved outdoors



622 Hilde N y b o m BOT. N O TISER  133 (1980)

Table 1. Different treatments em ployed to increase germinability. 20 pyrenes each from 3 species (abbrev. see 
Fig. 1) chosen at random were used in each technique. The relative germinability is expressed as the p resent 
germinability divided by that obtained from the re levant 3 species by the standard method (M-77). 1978 
first-season germination i.e. first spring after sowing; 1979 second-season germination. * 0 .0 5 > p > 0 .0 1 , 
**0.01>p>0.001, ***p<0.001

Species Pyrenes Treatm ent Leaching Relative
germin
ability
1978

X2 1978 Relative
germin
ability
1979

X2 1979

sul, spr, tae heavy 120 min H 2S 0 4 1 % Ca(OCI)2 +  CaOH 1.97 6.51** — —

pli, axi, tae heavy 60 min H 2S 0 4 1 % Ca(OCl)2 0.69 1.16 ns - -

pli, rad, ves heavy 60 min H 2S 0 4 0.5 % Ca(OCl)2 + C aO H 0.73 0.95 ns 0.67 0.40 ns
thy, rad, cae heavy 60 min H 2S 0 4 none 0.36 6.18* - -

l in. fus,  har heavy 30 min H 2S 0 4 1 % Ca(OCl)2+ C a O H 1.50 0.33 ns 1.43 1.06 ns
lin, thy, har heavy 60 min 2 M K O H none 0.25 material 

too small
1.69 1.16 ns

sul, bei, fus heavy 30 min 2 M KOH none 0.18 9.08** 0.80 0.50 ns
sei , ins, sch heavy cut raphe none 0.06 18.18*** - -

nes, nit, ins heavy none none 0 23.50*** - -

axi, ves, cor light 60 min H 2S 0 4 1 % Ca(OCl)2 +  CaOH 0 13.00*** 0.14 material 
too small

sul, bei, cae light none none 0.12 16.52*** - -

again. Pots in which no seedlings em erged during the 
first sum m er were left outdoors.

In the Sw material pyrenes received similar trea t
m ent except that all pyrenes from a single berry were 
sown in one pot.

Treated pyrenes

The remaining pyrenes from the M material were kept 
in paper bags at room  tem perature  for 1 year and then 
soaked in w ater for  2 days. Light pyrenes, i.e. those 
which floated, were only used in two of the treatment 
tests below.

The effects of  various trea tm ents  were tested as 
follows: F o r  each treatm ent 3 species were chosen at 
random  from the M material. 20 pyrenes from each 
species (all pyrenes from the same population) were 
sown in pots after trea tm ent,  leaching and drying as 
shown in Table 1. The pots were kept outdoors during 
the winter and were removed to the glasshouse on 
April 7th the following spring, i.e. well before the onset 
o f  germination. Pots in which no seedlings emerged 
during the sum m er were m oved outdoors  again in the 
autum n.

F or com parison between species all populations of 
the M material were used (only 1 of R. nitidus). 20 
pyrenes  w ere  selected from each population and trea t
ed according to the standard technique; 60 min soaking 
in conc. H 2S 0 4 in an ice-bath then thorough rinsing in 
w a te r  and N a C 0 3, followed by leaching with 1 % 
C a(O C l)2 3 H zO in saturated Ca(O H)2 aqueous solu
tion for 5 days (the solution was changed on the third 
day) and rinsing in water. The pyrenes were then dried, 
weighed and sown in pots (M-77).

D elayed  germination

Pots in which there were no seedlings in the autum n 
were observed  during the second (materials M-76, Sw 
and Sk) and third (Sw) seasons as well.

Calcula tions

Germinability.  The percentage of pyrenes giving rise to 
emergent seedlings.

Earliness o f  germination.  For each recording date 
(10-12 recordings a season) the total num ber of seed
lings that had emerged was expressed as a percentage 
o f  the total num ber of seedlings that emerged during 
that season. This percentage was multiplied by the 
num ber o f  days between the date and the last recording 
date in that season, and the products  were added to 
gether. With this method of calculation differences in 
time o f  em ergence were em phasized more at the be
ginning of the season than at the end, contrary to the 
o therw ise similar calculations made by Jennings (1971 
b).

Statis tical tests.  Data were analysed by the Krus- 
kal-Wallis one-way analysis o f  variance (Kruskal & 
Wallis 1952, Siegel 1956), the Spearman rank corre la
tion coefficient test, theX2 test, the Kendall coefficient 
of concordance test (Siegel 1956) and the nested anova 
(S o k a l&  Rohlf 1969).

R esu lts  and  d iscussion

Trea tm en t tests

D espite the fact tha t each trea tm ent was applied 
to 60 pyrenes  only and that different species
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Table 2. T he germinability of  the multi-species material 
(M-76 and  M-77), o f  the wide-range material o f  R. 
nessensis  (Sw) and of the narrow-range material o f  R. 
nessensis  (Sk). Germination was recorded  for 3 conse
cutive seasons starting with the first spring after sow 
ing. Som e pots were kept in a g lasshouse during the 
first su m m er which affected second-season  germinabi
lity. G erm inability  is here expressed  as the num ber of 
em erged  seedlings in a season as a percentage o f  seeds 
available that season.

Material,
trea tm en t

Location of 
pots during 
2nd winter

G erm in
ation
season

G erm in
ability
%

n

M-76
N o t rea tm en t

- 1 16 1920

Sw
N o trea tm ent

- 1 1 3200

M-76
N o trea tm en t

indoors 2 47 77

Sw
No trea tm en t

indoors 2 26 500

M-76
N o trea tm ent

outdoors 2 8 600

Sw
No trea tm ent

outdoors 2 4 2560

Sw
No trea tm ent

outdoors 3 7 1460

M-77
60 min H 2S 0 4

- 1 30 720

Sk
60 min H 2S 0 4

- 1 10 1320

Sk
60 min H 2S 0 4

indoors 2 25 520

Sk
30 min H 2S 0 4

- 1 6 1400

Sk
30 min H 2S 0 4

indoors 2 13 860

Smith (1975) using b lackberry  pyrenes and by 
Jennings & Tulloch (1965) for raspberry  pyrenes.

Misic & Belie (1973) rep o r t  that trea tm ent of 
raspberry  pyrenes with K O H  is more effective 
than  with H 2S 0 4. I did no t find this so with 
b lackberries .

B aum eis te r  (1959) cu t the raphe of raspberry  
py renes  with a razor blade and  obtained exce l
lent germ ination but I had no success with this 
m ethod probably because  o f  technical difficul
ties.

K err  (1954) rem oved the en tire  endocarp  from 
b lackberry  pyrenes  and ob ta ined  about 90 %  
germ ination (only w ell-developed seeds w ere 
used). As this method is tim e-consum ing I d is re 
garded  it.

Scarcely any of the py renes  that floated w hen 
placed in w ater germ inated  being probably d e 
void o f  viable em bryos as indicated by K err  
(1954).

In each technique the re la tive  order  of germ in
ability o f  seed of each species was identical with 
that obta ined after using the s tandard  trea tm ent 
(M-77), each  species apparen tly  benefiting, or 
suffering, to approxim ately  the same degree 
w hateve r  the trea tm en t used.

N ot only germinability bu t also time of ger
mination was influenced by acid trea tm ent, 
t rea ted  pyrenes  tending to germ inate  more qu ick
ly (Figs. 2, 3). This was perhaps  partly because  
the first season pots with trea ted  seeds w ere  
brought indoors earlier and all at the same time. 
The time lapse betw een the use  of seeds from the 
M -material in 1976 and 1977 may also be o f  sig
nificance.

were used , som etim es with diverging types o f  
germ ination  behaviour, som e trends are d iscer
nible (Table 1). H 2S 0 4 gives positive results, the 
best resu lts  being ob ta ined  afte r  trea tm ent for 
120 min, i.e. the longest tim e in this investiga
tion. (One o f  the species thus  trea ted  was R. 
sprengelii  w hich has the  second  lightest pyrenes  
o f  all the species (Table 3)— all pyrenes  germ in
ated , being obviously  in no w ay harm ed by the 
severe trea tm en t.)  F o r  the  ex tensive  material of 
R. nessensis  (Table 2) 60 min proved  to be more 
effective than  30 min.

L each ing  with C a (O C l)2 appears  to increase 
germ ination , especially  if  C a(O H )2 is added. This 
agrees with the results  ob ta ined  by W enzel &

D elayed  germ ination

As a whole the M-76 materia l germinated b e t te r  
the first than  the second season  (1 6 %  versus  
8 %, Table 2). H ow ever,  m any species germ in
a ted be tte r  the second season . High germinabil
ity the first season is corre la ted  with low germ in
ability in the second: rs = 0.673, p<0.01 (n =  16). 
Species with heavy py renes  tend to germ inate 
be tte r  the first season: rs =  0.220, 0 .2 5 > p > 0 .2 0  
(n =  15). R. nessensis  (Sw) w hich is num ber 11 
with respec t to pyrene weight (Table 3), in
creased  in germinability during all the th ree  
years  o f  the investigation (I % , 4 %, 7 %). The 
sam e tendency  was also apparen t after acid 
trea tm en t (Sk).
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Fig. 2. Earliness of  germination in the multi-species 
(M) material. The cumulative num ber of em ergent 
seedlings at each recording date divided by the total 
num ber is plotted against time. ■  M-76 first-season 
germination, i.e. first spring after sowing, •  M-76 sec
ond-season , pots kept indoors during the first summer, 
O  M-76 second-season, pots kept outdoors, □  M-77 
first-season.

K eeping the pots indoors  during the first 
sum m er increased second-season  germinability 
from  8 % to 47 % (M-76) and from  4 % to 26 % 
(Sw). T he  seeds also germ inated  earlier (Figs. 2, 
3).

The relative earliness of germ ination of 
the various  species appea rs  to be similar w hich
ever  season  the seeds germ inate: rs =  0.248, 
0 .2 5 > p > 0 .2 0  (n =  10).

O f the  16 species for which germ ination results  
are  available for both first and second  seasons, 8 
show ed the highest germ ination the first season. 
L idforss  (1905, native Sw edish  blackberries) and 
H askell (1955, cultivars) note tha t in m ost b lack
berry  species more seeds germ inate  the first sea
son than  the second season . H ow ever ,  a higher 
ra te  for second-season  germ ination  has also been 
reported : by Focke (1877), Krefting & Row 
(1949) and  Heit & Slate (1950), with occasionally  
an  even  higher rate the third season (H eit 
1967)— som e species in this investigation be 
haved  in this way, m ost obviously  in the ex ten 
sive materia l of/?, nessensis .

•100

-75

-50

-25

50 25

Fig. 3. Earliness of germination in the wide-range (Sw) 
and narrow -range (Sk) materials o f R. nessensis.  ■  Sw 
firs t-season germination, •  Sw second-season, pots 
kep t indoors during the first sum m er. O  Sw second- 
season ,  pots kept outdoors, A S w  third-season, □  Sk 
firs t-season , O Sk second-season, pots  kept indoors.

W hen  the pre-chilled but non-germinating p y 
ren es  w ere  kept indoors during the  first growing 
sea so n  germination was raised the second season 
to  a striking degree as com pared  with pyrenes  in 
po ts  kep t ou tdoors all the time. As it was w arm er 
indoo rs  the breaking o f  ex ternal dorm ancy by 
m icroorgan ism s in the substra te  may have p ro 
c e e d e d  m ore effectively. Scott & Ink (1957) o b 
ta ined  increased  germ ination by keeping pyrenes  
in a  g lasshouse  for a few w eeks before chilling.

Species  with heavy p y renes  tended to germ i
nate  b e t te r  the first season , w hich is supported  
by findings of Haskell (1955) w ho reported  that 
only the large-pyrene collections o f  the cu ltivar 
B edfo rd  G iant germ inated the first season. Both 
the ex te rna l and internal seed dorm ancy  o f  these 
spec ies  is apparently  b roken  by the tem pera tu res  
in so u th e rn  Sweden. Oddly enough the ex terna l 
d o rm an c y  o f  a species like R. nessensis  with 
light p y ren es  is not broken  during the first w in ter 
the seeds  benefiting considerably  from a sum m er 
ind o o rs— external do rm ancy  is no t broken  until 
the seeds  have received enough w arm th . The
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d o rm an c y  mechanism  is p robably  very com pli
ca ted  and  far from being com plete ly  unders tood .

Differences between species

The 17 species each rep resen ted  by at least 2 
popu la tions  w ere used in this part of the investi
ga tion , the untrea ted  (M-76) and the trea ted  
(M-77) pyrenes  being kept separa te  in the ca lcu 
la tions. T he  variability be tw een  species was 
co m p ared  with the variability be tw een  popu la 
tions w ith in  species in a Kruskal-W allis analysis 
o f  var iance ; germinability M-76: H = 39.7, 
0 . 2 > p > 0 . 1 (df =  31, n = 17), M-77: H = 41.3, 
0 .1 > p > 0 .0 5  (df = 29, n = 16), earliness o f  ger
m ination  M-76: H = 33.3, 0 .1 > p > 0 .0 5  (df =  22, 
n =  12), M-77: H =  20.9, 0 .2 > p > 0 .1  (df =  16, n 
-  1 1 ).

T he  o rd e r  o f  the species varies w hen the two 
ca tegories  (M-76 and M-77) are com pared , 
though  they  are still corre la ted ; germinability rs 
= 0.33, 0 .1 > p > 0 .0 5  (n = 19), earliness o f  ger
m ination rs =  0.36, 0 .1 > p > 0 .0 5  (n =  16).

F o r  n um ber o f  pyrenes pe r  berry  a nested 
an o v a  was calculated for all species. The varia 
tion b e tw een  species was highly significant: F = 
9.195, p < 0 . 001 (df =  16/18).

Such com parisons betw een species are seldom  
rep o r ted  as most research  is carried  out on culti- 
vars. H o w ev er ,  Haskell (1961 b) reported  ger- 
minabilities from  0 to 54 %  in 33 unidentified 
co llections o f  wild British b lackberries .

Variation a m o n g  popula tions

In 9 cases  out o f  12 trea ted  and un trea ted  py
renes from one and the sam e o f  the 2 (3) popula
tions in each species proved  to have the highest 
germ inability . This distribution y ie ld s^  =  3.00, 
0.1 > p > 0 .0 5 .

G erm inability  for the Sw material was reco rd 
ed in the 3 consecutive  years  a fte r  sowing. The 
similarity be tw een  these series of results  was 
investigated with the Kendall coefficient o f  con 
cordance: W = 12.43, 0 .1 > p > 0 .0 5  (n =  8). In 
this material as well popula tions tend to differ 
with re sp ec t  to germinability , though earliness of 
germ ination  did not differ significantly betw een 
populations.

The nes ted  anova  calcu la ted  on num ber o f  p y 
renes  per berry  in the M material also reveals  a
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E A R L Y
a n m  i  NA T  I ON

H I G H
G E R M I N A B I L I T Y

W I D E
D I S T R I B U T I O N

HE AV Y
P Y R E N E S

E A R L Y  R I P E N I N G  
OF  B E R R I E S

FEW P Y R E N E S  
P E R  B E R R Y

Fig. 4. Correlations betw een characters  ca lculated on 
the multi-species material (M-76 and M-77), f irst-sea
son germination only. Broken line 0 .1 < p < 0 .2 ,  thin 
lines 0 .0 5 < p < 0 .1 ,  bold lines p<0.05.

significant variation be tw een  populations : F  = 
2.035, 0 .0 5 > p > 0 .01 (df =  16/44).

Evidently  there are genetically  de term ined  dif
ferences betw een species in germinability , earli
ness o f  germ ination and n um ber  of pyrenes . This 
is show n by the results from analyses o f  variance 
(Kruskal-W allis  and nested  anova), w here  var ia 
tion is g rea ter  betw een species than within. Simi
lar differences obtained be tw een  populations 
within a species are m ore difficult to  in terpret.  
They may be genetically or environm enta lly  
controlled , or probably a com bination  o f  both. 
To investigate this plants from different popu la 
tions are now being grown under uniform cond i
tions at the Lund Botanical G arden.

Correlation between characters

Correla tion tests w ere carried  out on data  on the 
germinability, earliness o f  germ ination, py rene  
weight, num ber o f  pyrenes  per berry ,  earliness 
o f  ripening and size o f  d istribution a rea  fo r  the 
M-76 and M-77 materials (Tables 3, 4 and Fig. 4). 
W hen investigating so m any p resum ptive  co r re 
lations a certain  num ber o f  significant resu lts  will 
be obta ined  by chance. H ow ever ,  in this material 
many statistically significant positive co rre la 
tions and no negative corre la tions  have been 
found. F urtherm ore , the corre la tions  are logical
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Table 3. Data and ranks (italics) for some characters  for the multi-species material: mean pyrene weight (n = 20), 
germinability, earliness of germination and num ber of pyrenes per berry. For germinability, earliness of germ ina
tion and num ber of pyrenes per berry data are given for each population and the m ean for each species. Data from 
pots w here  seeds from 2(3) populations were sown together are also included in the mean. Ranks for distribution 
and earliness o f  ripening were obtained from Oredsson.

Species Mean Germinability % Germinability %  Earliness o f  germination
pyrene 
weight mg

M-76 
each pop. X

M-77 
each pop. X

M-76 
each  pop. X

nessensis 1.93 11 0 0 0 19 50 70 60 2 _ _ _
nitidus 1.99 10 8 10 11 11 10 10 15.5 394.0 245.0 362.2 7
plica tus 2.54 5 18 38 35 2 40 40 40 7 342.8 365.5 392.9 5
scissus 1.74 15 0 2 1 18 25 55 40 7 — 203.0 203.0 18
sulca tus 1.52 17 0 0 0 2 17 10 25 35 23 12 — - 324.0 10
axillaris 1.79 13 8 10 9 14 60 20 40 7 288.7 261.8 226.5 16
insularis 2.37 8 2 58 28 5 0 95 48 5 394.0 418.7 419.8 4
lindebergii 2.78 1 5 8 6 16 0 0 0 18.5 259.0 324.6 314.4 11
scheutzii 2.36 9 20 20 7 15 15 14 366.8 366.8 6
sprengelii 1.32 18 29 29 4 50 50 4 335.9 335.9 9
thyrsanthus 2.52 6 5 13 9 14 5 15 10 15.5 22.0 252.3 226.8 17
bellardii 1.75 14 15 28 22 6 50 65 58 3 259.5 243.7 252.9 15
fu s c u s 1.15 19 5 8 9 14 0 0 0 18.5 326.5 349.4 341.8 8
hartm annii 1.82 12 15 15 17 9 20 30 25 11 359.8 416.8 428.6 3
raa'ula 2.66 3.5 38 40 31 3 65 65 65 1 386.3 236.5 309.5 13
taeniarum 2.66 3.5 2 15 10 12 45 10 28 10 259.0 259.0 253.4 14
vestitus 1.60 16 0 22 13 10 0 10 5 17 — 300.0 313.0 12
caesius 2.72 2 0 85 43 1 15 50 32 9 — 626.0 632.2 1
corylifolius 2.46 7 2 35 18 8 0 40 20 13 558.0 578.0 588.0 2

ly in terre la ted . It is thus possib le  to draw  co n 
clusions.

Species  with heavy py renes  tend to have few 
p y renes  per berry (p<0.05). Similar results can 
be calcu la ted  on material described  by D arrow  & 
S herw ood  (1932, 40 R ubus cultivars) with rs =
0.235, 0 .1 > p > 0 .0 5 ,  though M oore, Brown & 
B row n  (1974, 41 blackberry  cultivars) found no 
corre la tion  betw een pyrene weight and num ber.

T h e  berries o f  species with few  pyrenes  tended  
to  r ipen earlier (p<0.1). T o p h am  (1967) found 
th a t  te trap lo id  raspberries  tend  to ripen earlier 
than  the corresponding  diploids which have 
m ore  d rupele ts  per berry.

T h ere  is a positive corre la tion  be tw een  heavy 
p y ren es  and early ripening (p<0 .05).  F ew er  p y 
ren es  may imply that the am o u n t o f  g row th-pro
m oting  substances  available is g reater in each 
p y re n e  making for earlier ripening and grea te r  
w eight.

Species  with heavy pyrenes  often have a wide 
distribu tional area (p<0.05). Several species

ripen very  late and the ripening p rocess  is gen
erally b roken  by frost. E arly  ripening, which is ; 
the re fore  an advantage, is corre la ted  with heavy 
pyrenes  (p<0,05).

Is pyrene weight o f  significance for germ in
ability? In this material a low positive correlation 
(p~ 0 .1 )  can be d iscerned , but M oore, Brown & 
Brown (1974, 41 cultivars) found no correlation, 
and A m or (1974, 6 te trap lo id  b lackberry  species) ( 
reports  negatively co rre la ted  weight and  germin- |  
abilities (germinability w as, how ever,  generally 
rem arkably  low: 0 .5 -6 .0  %). In hybrids betw een 
te traploid  and diploid raspberries  T opham  & 
Carm ichael (1972) found large seeds (exclusive 
o f  endocarp) and high germinabilities to  be posi
tively corre la ted . M oore , B row n & L undergan  
(1974, 20 b lackberry  clones) repo rt  a  positive 
correlation  be tw een  py rene  weight and endocarp  
th ickness ,  and a negative  correlation  be tw een  
endocarp  th ickness and germ inability , bu t found 
no correlation be tw een  pyrene  w eight and ger
minability.
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Earliness o f  germination 
M-77
each pop. X

N um ber of pyrenes 
per berry
each pop. X

Distribution in Sweden Earliness of 
wide north, severe berry 
range occurr. climatic zone ripening

398.3 298.4 341.1 9 8.3 19.8 16.0 7 1 2 1.5 2
193.5 193.5 17 9.0 5.6 7.3 2 17.5 17 16.5 15
330.6 313.4 323.0 14 30.7 20.2 23.7 12 2 6 3 3
275.4 256.5 261.7 15 5.8 9.9 8.5 4 7 13.5 4 .5 1
193.5 431.6 282.2 333.6 11 49.8 17.0 41.6 33.4 16 8 4.5 6.5 11
323.5 338.0 327.6 13 20.4 24.4 22.4 10 12 17 16.5 12
— 370.7 370.7 7 35.4 39.8 37.6 18 10.5 17 16.5 8
- — - 8.0 10.2 9.1 5 5 15 12 6
223.6 223.6 16 27.3 27.3 14 14 13.5 9.5 9
459.5 459.5 3 22.8 22.8 11 15.5 11 16.5 13
511.0 379.1 413.0 6 7.7 8.1 7.9 3 4 3 6.5 18
380.1 291.5 329.6 12 20.9 28.4 24.7 13 9 8.5 16.5 14
— — — 34.9 35.8 35.4 17 15.5 10 9.5 19
434.0 420.7 426.2 4 32.8 23.4 28.1 15 13 7 9.5 17
496.9 423.3 460.6 2 14.5 19.0 16.8 8 6 12 13 10
316.2 430.0 336.6 10 17.6 23.2 20.2 9 10.5 8.5 9.5 5
- 357.0 357.0 8 38.0 39.8 38.9 19 17.5 19 16.5 16
575.0 406.5 499.2 1 11.0 8.1 9.2 6 - 1 1.5 7
- 414.5 414.5 5 8.0 4.4 6.2 1 3 4.5 4.5 4

Table 4. Correlation coefficients calculated for som e charac ters  (see Table 3) from the multi
species material.

Earliness of 
germination 
M-76

0.550 
p<0.05 
(n=  18)

-0 .1 1 2
ns
(n = 18)

Earliness of 
germination 
M-77

0.409
p<0.1
(n =17)

0.215
ns
(n = 17)

H eavy
pyrenes

0.306
p ~ 0 . 1
(n =  19)

0.014
ns
(n = 19)

0.184
ns
(n = 18)

0.253
p < 0 .2
(n =  17)

Few pyrenes 
per berry

-0 .1 6 7
ns
(n=  19)

-0 .0 0 7
ns
(n =  19)

-0 .1 4 6
ns
(n =  18)

0.037
ns
(n =  17)

0.487
p<0.05
(n=19)

Early
ripening
berries

-0 .0 3 8
ns
(n=  19)

0.382
p<0.1
(n== 19)

0.119
ns
(n =  18)

—0.137 
ns
(n =  17)

0.438 
p<0.05 
(n =  19)

0.372
p<0.1
(n = 19)

Wide 
area of 
distribution

-0 .1 4 2
ns
(n=18)

0.320
p < 0 . 1
(n =  18)

-0 .101
ns
(n = 17)

0.140
ns
(n =  16)

0.530 
p<0.05 
(n =  18)

0.474
p<0.05
(n=18)

0.625
p<0.01
(n=  18)

G erm in
ability
M-76

G erm in
ability
M-77

Earlin. 
o f  germ. 
M-76

Earlin. 
o f  germ. 
M-77

Heavy
pyrenes

Few 
pyrenes 
per berry

Early
ripening
berries
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Table 5. Correlations betw een earliness of germination and origin of populations for the 
wide-range material o f/? ,  nessensis.

Germination
season

Populations ranked 
from north to south

Populations ranked 
from severe to mild 
climatic zones

First, n = 6 rs = 0.886 rs = 0.926
0.05>p>0.01 0.05>p>0.01

Second, pots kept rs = 0.339 rs = -0 .2 0 3  ns
outdoors  first sum m er, p ~ 0 .2
n = 8

Second, pots kept rs = 0.543 rs =  0.370 ns
indoors first sum m er, p * 0 .1 5
n = 6

Third, n =  8 rs = 0.714 rs = 0.274 ns
0 .05> p> 0 .01

E nvironm en ta l adapta tions

G erm ination  has probably  partially adapted to 
env ironm enta l fac to rs  such as severity  o f  climate 
and day-length. The severity  o f  the climate of the 
localities from  which seeds w ere collected can be 
seen in the m ap of fruit-growing zones  of Sveri
ges Pom ologiska F örening  (Swedish  Society o f  
Pomologists) (T roedsson  & N ykv is t  1973). Sw e
den as a w hole is divided into 8 climatic zones 4 
o f  w hich are accessib le  to blackberries .

Relative day-length  is obta ined  by ranking the 
origin of the seed collections from north to 
south.

The 8 populations of the Sw material w ere 
ranked  accord ing  to  severity  o f  climate and 
day-length in the locality o f  origin. These ran k 
ings were com pared  with earliness o f  germ ina
tion, as ev idenced  by 4 series o f  results: 1. py 
renes  germ inating first season , 2. second season 
and m oved indoors ,  3. second  season and left 
ou tdoors  and 4. third season  (Table 5).

In the M-76 material the northern  population 
within a species germ inated  earlier than the 
southern  one in 7.5 cases  ou t of 12 (X2 -  0.75, ns) 
and in the M-77 material in 10 cases  out o f  13 (X2 
= 3.77, p<0 .05).  Severity  o f  climate and earli
ness o f  germ ination w ere  positively  correlated  to 
a similar degree; 2 cases  out o f  4 (M-76) and 6 
cases  out o f  7 (M-77).

H ow ever ,  w hen all popula tions,  irrespective 
o f  species, w ere  ranked  accord ing  to origin from 
N to S there  was no corre la tion  with earliness of 
germ ination (M-76: rs =  0.014, ns, n =  29, and

M-77: rs =  -0.054, ns, n =  29). N e ither  w ere 
severity  o f  climate nor earliness o f  germ ination 
corre la ted .

Finally the species com prising the M material 
were ranked  according to o ccu rrence  from N to 
S and to least favourable climatic zone  (d istribu
tion m aps by O redsson  1973, and H ultén  1971, 
dew berry). These rankings are corre la ted  with 
earliness o f  germ ination as follows: M-76 rs = 
0.214, 0 . 2 > p > 0 . 1 (n =  18), and M-77 rs =  0.400, 
0 .1 > p > 0 .0 5  (n = 17) for n o rthernm ost o ccu r
rence , and M-76 rs = 0.243, 0 .2 > p > 0 .1  (n =  18), 
and M-77 rs =  0.079, ns (n =  17) fo r  least favour
able climatic zone.

G erminability  is clearly greatly increased  by 
light as show n by Scott & D raper (1967, b lack 
berries) and Jennings & Tulloch (1965, rasp b er
ries), as is also earliness of germ ination (Jennings 
1971 b). Seeds from localities with different 
day-lengths may have adapted  the ir  dorm ancy  
system  accordingly. W hen sown in L und  they 
exhibited  a variation in earliness of germ ination 
which is correlated  with the la titude o f  origin. 
This is particularly  obvious in the ex tensive  
materia l o f  R. nessensis.

The critical tem pera tu re  for initiation o f  ger
mination in spring may also vary be tw een  popu
lations. C rosby (1958) noted  that seeds  o f  P rim u
la from co lder  regions are the first to  germ inate  
as spring tem pera tu res  start rising. S imilar re 
sults w ere obtained by T hom pson  (1970) in ex 
perim ents  on Silene, Lychnis  and Petrorhagia .  
F o r  several caryophyllaceous genera  and  for 
G entiana  he has also show n that th is tem pera-
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ture req u irem en t usually decreases  as af te rr ipen
ing p ro c e e d s  (Thom pson 1968). A similar v a r ia 
bility in the tem pera tu res  that trigger o ff  germ i
nability is p robably  present in c loudberries  (R . 
ch a m a e m o ru s )  judging by results  by T aylor  
(1971) and  W arr  et al. (1979).

Rousi (1965) collected and grew  raspberries  
from various  parts  o f  Finland. H e found that 
some physiological characters  (such as flowering 
time, fruit ripening and onset o f  w inter d o rm a n 
cy) w ere  corre la ted  with origin, the northerly  
popula tions  taking the lead in all cases. U n 
fo r tuna te ly ,  he did not study germ ination. J e n 
nings (1964) w orked with wild Scottish  raspberry  
popula tions  which he grew und er  uniform cond i
tions. E arliness  o f  germination varied greatly  b e 
tw een  popula tions but no corre la tion  was found 
with clim ate or day-length.

In this investigation b lackberry  popula tions 
have been  found to germ inate  earlier  in the sea 
son w here  climate is less favourable . As only 4 of 
the 8 climatic zones cam e into question there 
were m any tied ranks and the test was ra the r  
crude.

Pleiocots

D eviations from the normal num ber o f  tw o co ty 
ledons are usually  caused  by a polygenic co m 
plex, the ple iocots  having a d is turbed  genic bal
ance (H askell 1954). In the p resen t study pleio
cots  were reco rded  in 1978 and 1979. The pleio- 
cot average  varied from 8 to 17 % depending  on 
the t rea tm e n t  applied to the pyrenes . T rea tm en ts  
that increased  germinability also gave rise to a 
higher percen tage  of pleiocots (rs =  0.700, 
0. l> p > 0 .0 5 ,  n =  6). The species differ m arkedly  
in pleiocot percentages  (0-50 %). Species with 
high germ inability  tend to have a high percen tage 
o f  p le iocots  (rs =  0.391, 0 .1 > p > 0 .0 5 ,  n =  17). On 
the average  pleiocots em erged  la te r  in the season  
than norm al plants (Fig. 5), w hich agrees with 
observa tions  by Haskell (1955). H ow ever ,  the 
relative ranking o f  the species with respect to 
earliness o f  germ ination is no t corre la ted  with 
p le iocot percen tage  (rs =  0.564, ns, n =  17).

S ubsec tiona l differences

It has  been suggested that subsec tions  and o ther  
species g roups differ with re sp ec t  to pyrene size 
(Peitersen  1921, D arrow  & S herw ood  1932) and
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Fig. 5. Earliness of germination in the wide-range (Sw) 
and  narrow-range (Sk) materials o f  R. nessensis  for 
pleiocots and normal seedlings respectively. ☆ Sk 
first-season germination normal and ★ pleiocots, O Sk 
second-season  normal and •  pleiocots, □  Sw 
th ird-season normal and ■  pleiocots.

rela tive first-season germ inability  (Focke 1877). 
A Kruskall-W allis analysis o f  variance for sub 
sections  according to H es lop -H arr ison  (1968) 
indicates  a relationship in this material be tw een  
earliness o f  germination and subsec tions; m a te 
rial M-76, H =  12.0, 0.1 > p > 0 .0 5 ,  d f  =  6.5, and 
M-77, H = 11.1, p ~ 0 .1 ,  df = 6.5. N either  germ i
nability nor pyrene weight show ed  any co rre 
sponding  differences be tw een  subsections.

M ixe d  seed  germination

H askell (1961 a) notes tha t w hen  pyrenes from 
different R ubus  species w ere  m ixed  they germ i
nated  m ore quickly than w hen  sow n separately. 
T he  sam e tendency  was o b se rv ed  in this material 
though at population level. In the  M-76 material 
20 pyrenes  o f  each species w ere  sow n in 4 pots, 
each  pot representing  1 s tand , 2 s tands from  each 
popula tion . A fifth pot was sow n with 20 pyrenes  
w hich w ere a m ixture from  the 4 stands. The 
p y renes  in this pot germ inated  earlier than the 
average  o f  the o ther  4 pots in 10 cases out o f  12
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(X2 = 5.333, 0 .025> p> 0 .01) .  Germinability was 
also higher (X~ = 2.09, 0.1 > p > 0 .0 5 ,  d f  = 1).
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H jelm qvis t,  H. 1979: Beiträge zur K enntn is  der  
prähis torischen  N u tzp flanzen  in Schw eden .  
O pera  B otan ica  47. S tockholm . 58 pp. ISSN 
0078-5237. ISB N  91-546-0255-6. Price S K r 33:-, 
libraries S K r 5 5 :-  (wrappers).

F o r  th ree  decades  Professor H akon  H jelmqvist 
in L u n d  has been  the leading palaeoethnobota- 
nist o f  Sweden. H e  has been  consulting expert  
for m any archaeologists  and  has identified cul
tu re  p lan ts  and w eeds mainly on the basis o f  their 
grain im pressions in ceram ics found at excavated  
dwelling sites. This technique is an im portant 
co m plem en t to traditional macrofossil and pollen 
analysis  for deepening our  know ledge of P re 
h istoric  cu ltures , their econom y and env iron 
m ent. Already in 1955 H jelm qvist published a 
m onograph  (O pera  B otan ica  1:3) in w hich he 
describes  the h istory  o f  the culture plants in 
Sw eden . Since then  he has s tudied num erous 
co llections of ceram ics  o f  different ages— from 
N eolith ic  to M ediaeval time (5000 to 500 years  
B .P .) .  Som e of these  have been  published sep a 
ra te ly ,  o thers  are  unpublished. In the paper re 
v iew ed he has gathered  this new information 
w hich m akes it possible to d iscuss the o ccu r
rence  o f  culture  plants with m ore accuracy  than  
before .

The identifications are based  on careful, criti
cal s tudies  at the m icroscope, the in terpreta tions 
revea l experience o f  palaeobotanical problem s

and deep  knowledge o f  palaeobotanical as well 
as archaeological li terature. As an exam ple of 
the archaeological im portance o f  such research  it 
may be m entioned that the com binations of 
species o f  the cereals at Early  Neolithic dwelling 
sites indicate  the ex istence o f  two culture 
g roups , w hich were related to tw o different 
cu ltu res  in Central Europe: one characterized  by 
the dom inance  of naked barley and w heat (in tro
duced  by  the very first farm ers in Sweden) and 
one charac terized  by the dom inance o f  spelt 
w heats . T he  study also gives inform ation on the 
h istory  o f  some w eeds. T he book is well illus
tra ted  and  has tables presenting  the finds o f  the 
different species for each archaeological period. 
Since the  occurrence o f  the Prehistoric cereal 
species is now statistically well docum ented  one 
would expec t a total diagram illustrating the 
relations betw een these species along the time 
scale 5000 to 1000 years B.P.

H akon  H jelm qvis t’s main papers  on Sw edish  
P reh is to ric  pa laeoethnobotany  from 1955 and 
1979 are  indispensable for archaeologists  and 
palaeoecologis ts ,  and all o thers  with an in terest 
in the h is to ry  o f  our culture  plants and our weed 
flora. Hopefully  the recen t paper will s timulate 
the p repara tion  o f  similar su rvey  papers  from  our 
neighbouring countries in Scandinavia.

Björn E. Berglund



The dynamics of seed banks in an area of sandy soil in southern 
Sweden
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Zimmergren, D. 1980 12 15: The dynamics of seed banks in an area o f  sandy soil in southern  
Sweden. Bot. N otiser 133: 633-641. Stockholm. ISSN 0006-8195.

The vegetation was removed from 15 permanent plots (1 m 2), 5 in each of 3 relevés in an 
area  of sandy soil which included a sand pit and an abandoned  arable field (sandy pea t soil). 
Each plot w as divided into half-plots. The soil from the one half-plot was dug up, sterilized 
and replaced; the soil o f  the o ther half-plot was rem oved and replaced without being 
sterilized. Em ergent seedlings were periodically identified, counted and removed. In the 
sterilized half-plot the num ber o f  seedlings originating from invading seeds was recorded. In 
the unsterilized half-plot, which had been divided into quarters  for the investigation of 
distribution, the num ber of seedlings originating from the seed bank  plus invading seeds 
was recorded. The seed bank was seen to be of prime significance for regeneration, to be 
mainly com prised o f  seeds of species found in the original vegetation, to have a varying 
distribution and to be dominated by the seeds of annuals. The g reatest  num ber of viable 
seeds was found in the surface layer.

Dan Z im m ergren , D epartm ent o f  Plant Taxonom y, University o f  L und , Ö. Vallgatan 20, 
S-223 61 Lund, Sw eden .

Viable seeds (in this context d iaspores  o f  
em bryonic  origin), in the soil or on the soil su r
face, cons ti tu te  the seed bank. Seed banks  occur 
in m ost soil types  and plant com m unities  (for an 
excep tion  see F ra n k  & Safford 1970).

In na tu re  the vegeta tion  is continually  chang
ing,. e ither becau se  o f  natura l causes  such as 
ageing or by hum an  agency. W here  vegeta tion  is 
tem porarily  ab sen t  regenera tion  takes  place. 
W here regenera tion  is by seed the new veg
etation may orig inate from the seed bank (i.e. 
d ispersal in time) o r  from  newly shed seeds p ro 
duced e lsew here  (i.e. d ispersal in space), in this 
con tex t re ferred  to as invasion. R egeneration  by 
seed mainly occu rs  a f te r  som e sort o f  d is tu rb 
ance. D eforesta t ion , agricultural activ ity  and the 
activity o f  badgers ,  m oles, w orm s e tc . ,  c rea te  
habita ts  su itab le  for germ ination  and  seedling 
em ergence. T he  seed bank ,  a t least in the layer 
below the su rface , is by definition conserva tive  
in its effect on evo lu tion  as it is largely com posed  
o f  o lder seeds . Old genetic  configurations may 
thus be p rese rv ed  and in the even t o f  the entire 
vegetation o f  an  area  being d es troyed  (e.g. by 
fire), regene ra tion  from  the seed bank  could

change the appea rance  o f  the w hole plant co m 
munity.

Most investigations on seed banks have been  
confined to agricultural soils (e.g. Jalloq 1975, 
Jensen  1969, R oberts  1970) o r  to sites o f  a rc h a e 
ological in terest (e.g. Jensen  1979, 0 d u m  1965, 
1978).

In general the m ethod o f  investigation has 
been as follows: (1) Soil sam ples have been  taken  
in the field, (2) each soil sample has been w ashed  
through a series o f  sieves to diminish the s ize o f  
the samples, and (3) the soil sam ples have  been 
placed in porous ear thenw are  pans or petri 
dishes for germ ination tests  (B rench ley  & 
Warington 1930, Jensen  1969). In 0 d u m  (1978) a 
method using p erm anen t plots in nature  is p re 
sented, but a net co v er  used to p reven t invasion , 
though effective, p roduced  an undesirab le  
greenhouse effect.

In essence the  aim o f  my investigation w as to 
determ ine the origin o f  seedlings em erging in an 
area  o f  sand and sandy pea t soil. The experim ent 
was designed to com pare  the es tab lishm ent o f  
seedlings in plots w here  the soil had been dug up, 
sterilized and rep laced , with tha t in plots w here
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Fig. 1. The random  distribution of plots (divided into half-plots and subdivisions) within each of the 3 relevés (100 
m 2); arrow s point N.

the soil had not been  sterilized. In theo ry  seed 
lings appearing  on the sterilized soil should 
originate from  invading seeds and on the u n s te r 
ilized soil from  invading seeds plus the  seed 
bank. In add ition  soil samples w ere taken  and 
p laced on sterile  soil in a g reenhouse  to de
te rm ine the viable seed content of the soil.

T he a rea  o f  investigation was chosen  partly  as 
being close to  L und  because  o f  transpo rt p rob 
lems, and partly  because  the soil was light and 
easy to handle and supported  few species.

M a ter ia l a n d  m e th o d s

N om encla ture  is according to Lid (1974).
The area  investigated, described in greater detail in 

Zimmergren (1980), is situated in a sandy area  (old lake 
bottom) near the lake Krankesjön in Skåne, S Sweden. 
The sand is in part covered by a sandy peat soil.

Three  re levés, each  10x10 m, were m arked out: 
Relevé 1, in a small exposed sand pit (pure sand) that 
has not been in use since 1959 and that is now domi
nated by C orynephorus canescens;  Relevés 2 and 3, in 
different par ts  o f  an arable field that has not been 
cultivated since 1959 but that is now occasionally  used 
as pasture and  is dom inated by Dactylis g lomerata.  
More than half the ground in all plots o f  Relevé 1 was 
bare, but only up to  6 % in 4 of the plots in Relevé 2, 
and 3 in Relevé 3. The vegetation was apparently  uni
form in each o f  the relevés. In each relevé 5 plots o f  1 
m 2 had been random ly  distributed and were su rround
ed by plastic board  to a depth of c. 10 cm (Fig. 1). The 
vegetation in each  plot was recorded in June 1975 by 
using the small square analysis technique (Maimer 
1962), and the F c-value (F = small square frequency,
i.e. no. o f plots w here  the species was found, ex
pressed  as p e r  cent; c = characteristic degree o f  cover) 
was calculated for each species. Species found outside

the plots but within the relevés were also recorded. 
These together with the species found in the plots are 
referred to as the original vegetation. The vegetation 
was then rem oved from all plots by cutting off the 
above-ground parts ,  and the plots were divided into 
half-plots using plastic board down to c. 10 cm. The 
soil from the one half-plot was dug up down to a depth 
o f  c. 10 cm and placed in an autoclave for 20 minutes at 
120°C, 1 atm. to destroy  any seeds. To obtain data on 
the distribution o f  the seed bank plus invading seeds I 
divided the o ther half into quarters by plastic board 
extending to a depth o f  c. 10 cm, dug up the soil down 
to c. 10 cm from one subdivision at a time, rem oved the 
tillers and roots and replaced the soil. Finally the plots 
were fenced in to  prevent grazing by animals. This 
marks the starting point of the main part o f  the investi
gation (9.7.1975).

Seedlings were identified, counted and rem oved 
from each section at intervals. To prevent seed shed
ding within the plots I made a weekly check and re
moved any plants that had reached the seed-shedding 
stage. Unfortunately  this could not be done during the 
spring of 1976 as a result of which the annuals co n 
firmed the fact that they are successful pioneers. Seed
lings that could not be identified were cultivated.

V oucher specim ens and complete tables of data  are 
available from the Department of Plant T axonom y, 
Lund.

Seedling em ergence is presented for four periods: 
sum m er (9.7-28.8) 1975, autumn (29.8-13.11) 1975, 
spring (30.3—11.6) 1976 and summer (12.6-6.9) 1976. 
The num ber of surviving seedlings that had emerged 
during the winter o f  1975-76 was estim ated to be less 
than 1 0 %  of the num ber of seedlings that em erged 
during the autum n of 1975. The figures for au tum n 1976 
had to be disregarded as it had not been possible to 
remove the seedlings early in the spring that year and 
several annuals had completed their life cycles by the 
time the count was made. As these were all species 
that germinate mainly during the autumn this does  not 
affect the data ob tained before autumn 1976. Erophila
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verna,  for ins tance , was represented by 375 dead 
plants in Ju n e  1976. These and an unknow n but 
presumably limited num ber of plants growing outside 
the plots gave rise to 36,431 seedlings during au tum n 
1976 and 1,876 during spring 1977.

Six series o f  soil samples, 2 per relevé, were taken 
before the soil was removed for sterilization. The 
samples o f  each  series were taken from depths o f  0-2,
2-4, 4-6, 6 -8  and 8-10 cm, with the aid of a specially 
construc ted  steel fram e measuring 1 0 x 1 0 x 2  cm. E ach  
sample was divided into halves, one of which was 
placed on top  o f  sterilized soil in a pot which was left in 
a greenhouse for 4 months (30 pots in all) toge ther with 
pots containing sterilized soil only (invasion control). 
Seedlings w ere  identified, counted and rem oved. An 
attem pt to ex trac t the seeds from the soil o f  the o ther 
half by floatation was not successful.

Samples for a second soil-sample test were taken in 
O ctober 1976 using the same frame. A hole 1 m in 
d iameter and  c. 1.7 m deep was first dug in the middle 
o f  Relevé 2. Five series o f  soil samples (125 in all) were 
then taken round the circum ference o f  the hole, each 
series from 0-2 , 2-4 cm, etc. down to 50 cm. The exact 
volume of each  sample was recorded and the whole of 
each sample was then  placed on top o f  sterilized soil in 
a pot. The 125 pots were placed in a g reenhouse to 
gether with 125 pots containing sterilized soil only (in
vasion control); bo th  categories were random ized  to 
gether. Seedlings were identified, coun ted  and  re 
moved during a period of 10 months. N o seedlings 
appeared in pots  with soil from a depth o f  more than 30 
cm. In som e pots with soil from below 22 cm an o c 
casional seedling was recorded but these seedlings 
were disregarded as the seeds from which they o ri
ginated m ay well have fallen down from higher levels 
during the p rocess  of sampling.

Sources o f  error

The species o f  the original vegetation o f  each  relevé 
were recorded once only (June 1975). By sum m er 
marty annuals have completed their life cycles and can 
be difficult o r even impossible to identify (cf. Jensen  
1969 p. 47). The characteris tic  degree of cover  (c) for  
these species is thus presumably an underestim ate .

Soil samples taken  from the sterilized soil (sandy 
peat) of Relevés 2 and 3 were found to contain  some 
viable seeds— presum ably  the time of sterilization had 
been too short. Thus in these two relevés the total 
num ber o f  invading seeds could not be determ ined  
exactly. No seedlings appeared in the pots  with soil 
samples from Relevé 1 (sand). This may indicate that 
the sterilization o f  the soil from this re levé had been 
successful.

The num ber of seedlings recorded is an underesti
mate of the num ber of seeds that have germinated as 
seedling mortality is high. Some species were found to 
be capable o f  vegetative propagation so that it was 
difficult to obtain  reliable data  on em ergence for them. 
The seedlings o f  Cerastium  fo n ta n u m  and sem idecan-  
drum  were so alike as to be indistinguishable and were 
recorded as Cerastium  spp. The sam e applied to 
Geranium m olle  and pusillum  and Veronica agrestis  
and arvensis.

Results

Im portance a nd  distribution o f  the s e e d  bank

In 56 of the 60 recordings o f  seedlings m ost of 
them  could be seen to have originated from the 
seed bank (Fig. 2).

The distribution o f  the seed ban k ,  as e x p re s 
sed by the total num ber of seedlings, varied  bo th  
within and be tw een  plots. This was confirm ed  by 
the soil-sample tests . D istribution also varied 
with depth. As expec ted  the surface  layer (0-2 
cm) was found to contain  m ost viable seeds , the  
num ber declining with depth  (Table 1, Fig. 3). In 
data  from the second soil-sample te s t  (0-50 cm) 
there  was also a consp icuous rise in the n um ber 
of viable seeds found in soil sam ples  from  b e 
tw een 10 and 20 cm (Fig. 3). The seed  bank did 
not extend fu rther  than  25-30 cm, co rrespond ing  
with the depth  o f  the sandy peat soil on the old 
lake bottom . As the area  has p rev iously  been  
under cultivation ploughing in the p as t  will have  
disturbed the soil dow n to 25-30 cm .

R egenerating  vegeta tion

Only 33 % of the species o f  the original veg 
etation appeared  in the unsterilized half-plots 
(i.e. from the seed bank) o f  Relevé 1, com pared  
with 67 %  in Relevé 2 and 69 %  in R elevé 3.

In all relevés m ost seedlings w ere  o f  species  
found in the original vegetation. F ew  o f  the 
‘alien’ species (i.e. not found in the original veg 
etation) were rep resen ted  by 25 o r  m ore se e d 
lings (Zim m ergren 1980 Table 7).

The species originating from the  seed bank 
were present in varying com binations  in each  o f  
the relevés. Relevé 1 (sand pit) differed c o n 
spicuously from Relevés 2 and 3, w hich c o r re 
sponds roughly to the differences o b se rv ed  in the 
original vegetation (see Z im m ergren 1980 T ables

Table 1. The viable seed content in soil sam ples taken  
from varying depths in June 1975. N u m b er  o f  em ergent 
seedlings represents  the sum of the tw o  series per 
relevé (i.e. per 200 ml soil).

Depth No. of emergent seedlings
(cm) Rel. 1 Rel. 2 Rel. 3

0-2 43 55 18
2-4 17 22 8
4-6 23 17 8
6-8 7 15 6
8-10 0 13 7
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Fig. 2. The num ber of seedlings (f) within each  of the 5 plots per relevé during the periods investigated. Each 
unfilled column represents  the 4 subdivisions of an unsterilized half-plot separated by horizontal lines. The filled 
column represents a sterilized half-plot.



BOT. N O T ISE R  133 (1980)

1-3) and to  the differences in soil type. In each 
relevé the com bination  of species varied widely 
both betw een and within plots.

The original vegetation was dom inated by 
perennia ls  both  as regards num ber  o f  species and 
small square  frequency , F. A fter the ground had 
been  dis turbed  the num ber of annual species in 
unsterilized half-plots had increased  in p ro 
portion  to the num ber o f  perennial species. The 
total num ber o f  seedlings o f  annuals  in the u n 
sterilized half-plots equalled the total num ber of 
seedlings o f  perennials in Relevé 1 and exceeded  
them  in Relevés 2 and 3. T here  w ere few er seed 
lings o f  perennials that are capable of vegetative 
p ropagation  than o f  o the r  perennials  (cf. Jensen  
1969 p. 48).

Almost all seedlings emerging during the  10 
m onths o f  g reenhouse  cultivation (see second  
soil-sample test) originated from seeds o f  annual 
species, Erophila verna  and Arabidopsis  
thaliana  dom inating (Fig. 3).

Time o f  germ ination

D ata  obtained from  Tables 1-3 in Z im m ergren  
(1980).

Most seeds germ inated  during the au tum n  of 
1975. (Plot VII, how ever,  was dom inated  by 
Trifolium arvense  w hich germ inated  within a  few 
w eeks of the starting point in July 1975.) In 1976 
m ore seeds germ inated  during the spring than 
during the sum m er (Fig. 2).

As regards the  individual species som e few 
germ inated mainly during the spring, the most 
striking exam ple  being Senec io  viscosus  
followed by Brassica rapa, Che nopod ium  al
bum , Polygonum  convolvulus, Thlaspi arvense  
and Trifolium re pens .

Setaria viridis was the only species in which 
germination was confined to the sum m er.

The following species  germ inated  mainly du r
ing the autum n: in plots o f  Relevé 1 Arenaria  
serpyllifolia, C erastium  sem idecandrum , Erige- 
ron canadensis, Filago  spp. and  R u m e x  
acetosella ,  in R elevés 2 and 3 A renaria  serpylli
fo l ia ,  Cerastium  spp .,  Dactylis g lom era ta  and 
Veronica  spp. and in Relevé 3 alone Erophila  
verna, G eranium  ssp. and M yoso tis  spp. The 
num ber o f  seedlings o f  these  species had de 
creased  to  roughly the sam e low  level by  the end 
o f  spring (1976), and  con t inued  to  decrease  d u r
ing the sum m er, desp ite  m arked  initial diffe
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rences  in num bers o f  viable seeds available. 
G eranium  spp. deviated slightly.

Some of the species that in plots o f  Relevés 1 
and 3 were mainly autum n-germ inating, and 
some with few or no seedlings, germ inated 
within a few w eeks o f  the starting point in Relevé 
2 or during the following spring and summer: 
C henopodium  album , M yosotis  spp .,  Trifolium  
arvense  and Viola arvensis  em erged within a few 
w eeks o f  the starting point. The num ber of 
emerging seedlings had decreased  to roughly the 
sam e low level by the end o f  autum n 1975 and 
continued  to decrease  during the following 
spring and sum m er (cf. autum n-germ inating 
species). In Relevé 2 all seedlings of Geranium  
spp. em erged within a few w eeks. In Relevé 2 all 
seedlings o f  Capsella bursa-pastoris  em erged 
within a few w eeks (sum m er 1975); in Relevé 3 
m ore than half em erged  within a few w eeks and 
o f  the rem ainder equal num bers em erged during 
au tum n 1975 and spring 1976. No seedlings o f  C. 
bursa-pastoris  appeared  in Relevé 1.

C om m en ts  on individual species in plots

Arenaria serpyllifolia. Fig. 4 shows the varying 
distribution o f  seedlings in the unsterilized 
half-plots of Relevé 2. There  is a c lear co n n ec
tion betw een the distribution of seedlings and the 
location o f  plots (in Plots VI, VIII and X, which 
lie 1 m apart,  the re  are m ore seedlings than  in the 
o the r  tw o which lie farther apart). T hroughout 
the four periods o f  em ergence the num ber of 
seedlings o f  A . serpyllifolia  was highest in Re
levé 2 and low est in Relevé 1.

C orynephorus canescens.  (Fig. 5). As the 
greatest num ber o f  seedlings o f  C. canescens  
was found in Plot III, followed by Plot II, 
caryopses  from a concentra tion  o f  the grass in 
the northern  co rner  o f  the relevé (immediately 
outside Plot III) may have been  blown in a 
southerly  direction during the late sum m er of 
1975. The n um ber o f  seedlings within the subdiv
isions o f  Plots II to V declines in a m anner that 
could support this hypothesis. Additional 
support can be found in Plot I which has no tice
ably few er seedlings o f  C. canescens.  M oreover, 
the num ber o f  seedlings in the subdivisions of 
Plot I declines in a northerly  direction.

F ew er  seedlings em erged on sterilized soil, 
excep t in Plot III. This can perhaps be explained
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Fig. 3. The vertical distribution o f  viable seeds, i.e. num ber of seedlings (f), in the soil of Relevé 2, O c tober 1976.

by the fact that the  only plastic boards  that could 
help to retain  seeds  were those  surrounding  the 
half-plots.

Dactylis g lom era ta .  As in m ost P oaceae , the 
seeds of D. g lom era ta  are short-lived in the soil 
(see Lew is 1973 pp. 179, 181). In Relevés 2 and 3 
alm ost 1/3 of all seedlings em erging during 
au tum n 1975 originated from  seeds produced  in 
the sam e year (2/3 from  the seed bank). In 1976 
m ore seedlings orig inated from seeds p roduced  
in 1975 than from the initial seed bank.

In the sterilized half-plots o f  R elevés 2 and 3 
Dactylis  was the  dom inant species (as in the 
original vegetation). In Relevé 1 a  few plants of 
Dactylis  w ere  found  outside the plots bu t  none in 
the plots.

Jasione m on tana ,  found only in Relevé 1, was

one of the few species p resen t in the original 
vegetation that did not p roduce  seedlings 
originating from the seed bank.

Senecio  viscosus  w as not p resen t  in the original 
vegetation but a large num ber o f  seedlings ap 
peared in the unsterilized half-plots o f  R elevé 1.

Setaria viridis p resum ably  invaded  som e plots of 
Relevés 1 and 2, mainly unsterilized subdivisions 
(cf. Corynephorus  above), shortly  afte r the s ta r t
ing point. This finds support in the total ab sence  
o f  seedlings o f  S. viridis in Plot III during  both 
sum m ers, and in the  fact tha t the  s teriliza tion of 
the sand in Relevé 1 had apparen tly  been  suc
cessful (see Sources  of error).

Taraxacum  sect. Vulgaria  w as  found in similar 
proportions in the original vegeta tion  (R elevés  1,

Depth
in cm
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2 and 3; Fc =  2 0 ',  1002 and  80' respectively) and 
in the unsterilized half-plots (no. o f  seedlings 2, 
427 and 84 respec tive ly ).  This positive co r re 
lation was not fo u n d  for any o th e r  species (cf. 
Jensen  1969 p. 40).

Torilis japon ica  and  C henopodium  a lbum  both 
invaded one plot eac h  in Relevé 3 (Plots XII and 
XIV respectively). This can be seen  by the far 
greater num ber o f  seedlings that em erged  in the 
sterilized half-p lo ts  com pared  with the u n 
sterilized half-p lo ts  during spring 1976 (see Z im 
mergren 1980 T ab le s  3 and 10).

Trifolium a rven se  had  a similar d istribution in 
Relevé 2 to tha t o f  Torilis and C henopod ium  in 
Relevé 3, bu t in all re levés all seedlings o f  T. 
arvense  o rig inated  from  the seed bank . O f  a total 
of 828 seedlings th a t  em erged in the unsterilized

half-plots o f  Relevé 2, 812 appeared  in Plot VII 
(see Z im m ergren  1980 Table 11).

Viola arvensis.  In Relevé 2 the majority  o f  seed 
lings em erged within a few w eeks. In Relevés 1 
and 3 the few seedlings that em erged  were 
evenly distributed in time from  the s ta r ting  point 
to the end o f  the sum m er o f  1976. In R elevé 2 the 
species had a similar pattern  o f  em ergence  dur
ing autum n 1975 and spring and su m m er  1976.

Discussion

The method o f  dividing perm anen t plots into 
sterilized and unsterilized halves was rew arding 
even though sterilization had not b een  com 
pletely successful. The time of sterilization has, 
how ever, since been ex tended  from 20 to 40
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Fig. 4. The distribution of seedlings o f  Arenaria ser- 
pyllifolia in Relevé 2, autumn 1975. The num ber of 
seedlings (f) in the sterilized half-plots has been divided 
by 4 for com parison  with the subdivisions of the un 
sterilized half-plot.

minutes, w hich has proved to be 100 per  cent 
effective. In addition the size of the plots has 
been decreased  from 1 m 2 to 0.25 m 2, the num ber 
of plots has been  increased  from 15 to 48 and 
sterilized and unsterilized plots have  been 
random ized separate ly .

The seed bank (dispersal in time) was, with 
few exceptions  (including the tw o dom inants  in 
the original vegetation , i.e. C orynephorus  and 
D actylis), o f  prim e significance for regenera tion . 
Invasion (dispersal in space) was show n to be of 
significance to 5 species only: C henopod ium  
album , C orynephorus canescens, D actylis  g lo 
m e rat a, Jas ione  m on tana  and Torilis ja p o n ica .  
Seeds o f  the last four apparently  do not rem ain  
viable in the soil for long. C henopod ium  album  
on the o ther hand has the reputa tion  o f  remaining 
viable for ex trem ely  long periods ( 0 d u m  1965: 
1,700 years!).

Fig. 5. The distribution of seedlings of Corynephorus  
canescens  in Relevé 1, autumn 1975. Subdivided 
half-plots are unsterilized, undivided half-plots are 
sterilized; arrow  points N.

The paucity  o f  seedlings originating from  in
vading seeds is probably connec ted  with the 
m icro topography  (cf. Campbell & Swain 1973). 
The radicle must penetra te  the soil surface b e 
fore the seedlings can establish and the losses are  
great during this stage (Dowling et al. 1971). The 
g rasses have  a smaller radicle d iam eter and  de 
velop seminal roots (Cam pbell & Swain 1973), 
which could  in part explain the dom inance in all 
re levés o f  grass seedlings originating from invad
ing seeds.

That the total num ber o f  seedlings em erging  in 
Relevé 1 was less than  in Relevés 2 and 3, and 
was less in Relevé 3 than in Relevé 2, is probably  
connec ted  with edaphic conditions. In R elevé 1 
(sand pit) the porosity  o f  the sand allow s free 
passage to e lem en ts ,  including oxygen and  o ther 
elem ents tha t have a negative effect on  viability. 
The moist soil conditions o f  Relevé 3 m ay also 
have had a  negative effect. 0 d u m  (1965) sta tes  
tha t a slight to m odera te  am ount of m ois tu re  in 
the soil p rov ides  the seeds with optim al co n 
ditions for survival.

Slight d ifferences in the m icroenv ironm en t can 
profoundly  affect biological p rocesses  (cf. 
D aw son & B runs 1975 on the longevity o f  seeds 
in the soil). 1 found that the number o f  seedlings 
varied considerably  be tw een  the ad jacen t sub
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divisions o f  the unsterilized half-plots— total 
num ber o f  seedlings and num ber o f  seedlings of 
each species. Though it is difficult to  de te rm ine  
the re la tive  im portance  o f  the d istribu tion  o f  the 
seed ban k  and varia tion in m icroenv ironm ent,  
the second  soil-sample test revealed that under  
uniform conditions  variation similar to that 
found in the field occurred . The consp icuous  rise 
in the n u m b e r  of viable seeds (as ind icated  by 
em ergen t seedlings) found in soil sam ples that 
cam e from  be tw een  10 and 20 cm is difficult to 
explain. Ploughing during the 50’s may have  in 
som e w ay  influenced conditions necessa ry  for 
preserv ing  viability and /o r  may have  helped  to 
concen tra te  seeds to this level. In R elevés 2 and 
3 the layer  o f  sandy  peat soil varies in th ickness  
and the surface is uneven. Both  these  fac to rs  
may accoun t for the slight variation in the dep th  
at w hich the rise in the num ber o f  viable seeds 
was found.

In all re levés the species com position  o f  the 
seed bank  closely resem bled that o f  the  original 
vegetation.

A utum n 1975 w as the main germ inating period 
in Relevés 1 and  3. In Relevé 2 the n um ber  of 
seedlings em erging during sum m er 1975 about 
equalled the num ber  appearing  in the au tum n, 
owing to  the fact tha t in Relevé 2 certa in  species 
germ inated  within a  few w eeks o f  the starting 
point (July 1975). In Relevé 2 the seeds of these  
species may thus rep resen t  eco types  tha t differ 
from  those found in Relevés 1 and 3. Relevé 2 is 
in term ediate  be tw een  Relevé 1 (very dry) and 
Relevé 3 (moist).

Annuals w ere favoured  by the rem oval o f  the 
vegetation and the rem oval and rep lacem en t o f  
the soil, as in a well-established perennial c o m 
munity the com petit ive  ability o f  annuals  is poor. 
The alm ost total p revalence  o f  seedlings of 
annual species in the second soil-sam ple te s t  is, 
how ever, difficult to  in terpret.

Several w in ter  annuals germ inated  not only 
during au tum n (1975) but also in sm aller num bers  
during the following spring. This could be in te r 
preted  as a m eans o f  guarding against extinction  
(e.g. due to ex trem ely  low tem pera tu res) .  The 
genotypes o f  the seeds tha t germ inate  during the 
au tum n presum ably  differ from  those  g erm ina t
ing during the spring.

Finally, w hen  in terpreting  the resu lts  o f  this 
type o f  investigation, the pas t and p resen t  e n 
vironm ent, the past and p re sen t  flora, and past
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and present land use must all be taken  into 
account.
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Jensen , H. A. 1979: Seeds  a nd  o ther  d iaspores  
in m ed ieva l layers f r o m  Svendborg .  (The A r
chaeology o f  Svendborg , D enm ark. Vol. 2.) 101 
pp .,  17figs., 9 tables and 3 fold-outs (1 map and 2 
profile draw ings). O dense U nivers ity  Press. 
ISB N  87-7492-281-5. Price Dan. kr. 100.00 (in 
D enm ark  plus V .A .T .) .

This, the second  volum e in a series abou t the 
tow n o f  Svendborg  during the Middle Ages, is a 
fine exam ple  o f  the use  o f  seeds found in dated 
soil sam ples for determ ining the significance o f  
different species during different ages o f  hum an 
h istory. It can  be recom m ended  to anyone  who 
is in teres ted  in archaeology or rela ted  subjects  
such as the h istory  of cultivated plants.

This type o f  investigation has a  long tradition 
in D enm ark , as can be seen in the first two 
chap te rs  (In troduction  and Literature) as well as 
in the References.

The m ethods used are  old estab lished  ones  and 
are  briefly re ferred  to in C hapter  3 (M aterials  and 
m ethods) w hich also presents  the four sites 
investigated (Foldagers  Gård: 8 sam ples; Kors- 
gade 4: 5 sam ples; K rpyers  H ave , inner and 
ou te r  moat: 3 and 5 samples respectively ; and 
the F ranciscan  M onastery: 5 samples).

In C hap ter  4 (Results and discussion) the re 
sults from the different sites are  p resen ted . The 
Tables  on seed con ten t,  e tc .,  found in this ch ap 
te r  may at first seem a little inconveniently  
oriented but are in fact very practical to use.

The find o f  seeds o f  A g ro s tem m a  g ithago  in 
soil sam ples from  tw o of the sites is o f  particular 
in terest,  as the species is now alm ost extinct 
bo th  in D enm ark  and Sw eden. U nfortunate ly  no 
da ta  on germinability are  given.

The m easurem ents  of seeds which am ong 
o the r  things can be used as an indication o f  the 
conditions under  which they were p roduced  is j 
given. L in u m  usita t iss im um ,  investigated by 
Helbaek in 1959, is cited as a good exam ple.

In C hap ter  5 (G eneral discussion) Cultivated I 
and collected plants, and M edicinal plants are j  
sections o f  special interest. By com paring  old 
Danish nam es found in H erbals  with Latin  j 
nam es, it has been possible to determ ine the 
approx im ate  time w hen the plants first cam e into 
com m on use  during the Middle A ges, the m onks j 
in some cases being responsible for introducing 
them.

H um ulus  lupulus  and M yrica gale  are am ong 
the species that receive special a t ten tion , both 
being used in the brewing o f  beer. The find of 
caryopses  resem bling two-rowed barley is e sp e 
cially interesting, as it is the first reco rd  from the 
Middle Ages in D enm ark. The need  for a more 
thorough exam ination  of be tte r  material of the 
species is po in ted  out.

In terspersed  in Chapters  4 and 5 are four pages 
o f  colour prints o f  seeds. Each  o f  the altogether 
24 prints com pares  seeds from the archaeological 
sites (left) with present-day seeds. Taking the 
photographic difficulties into cons idera tion  they 
are excellent, bu t  unfortunately  no scale is given.

A fold-out m ap o f  Svendborg is appended ,  
with the location o f  the sites indicated. T here  are f 
also two fo ld-out profile drawings show ing two 
of the sites. Profile drawings o f  the o th e r  sites : 
are to be found in the text. A Danish resum é is 
included.

In all this is an extrem ely in teresting  book.

Dan Z im m ergren



Two 14C dates of wood samples from Rondane, Norway
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Barth, E. K .,  L im a-de-Faria ,  A. & Berglund, B. E. 1980 12 15: Two 14C dates  o f  wood 
samples from Rondane, N orw ay . Bot. N otiser 133: 643-644. Stockholm. ISSN 0006-8195.

T w o 14C dates were obtained from samples of (1) Betula  wood from Frem re Illmanntjern 
(1220 m a.s.l.), 8320±80 years B .P., and (2) Pinus  wood from H averdalen  (1030 m a.s.l.), 
8240±80 years B.P. T here  are similarities be tw een  these findings and dates ob tained from 
Jäm tland (Sweden) and H ardangerv idda (Norway).

E. K. Barth, Zoologica l M useum , The University, N -Oslo 5, Norway.
A . Lima-de-Faria, Insti tu te  o f  Molecular Cytogenetics , University o f  Lund, Tornavägen  
13, S-223 63 Lund, Sw eden .
B. E. Berglund, D epartm en t  o f  Quaternary Geology, University o f  Lund, Tornavägen 13, 
S-223 63 Lund, Sw eden .

The R o n d an e  N ational Park com prises a c o n 
s iderab le  part (572 k m 2) o f  the R ondane M o u n 
tains situa ted  in C N orw ay . The early  post-g la
cial f lo ra  o f  this a rea  has recen tly  been  investi
gated  by m eans  o f  14C dating. The first dating 
m ade on w ood  sam ples collected in this region 
was carried  ou t at the  U niversity  o f  L u n d , S w e
den. A specim en o f  Pinus sylvestris  collected  in 
1974 tu rn ed  ou t to be 4914±65 years old (Lim a- 
d e -F a r ia  1977). This specim en  was found at the 
bo tto m  o f  a small lake s itua ted  960 m a.s.l.  n ear  
the top  o f  the  small m oun ta in  Kåsi (1060 m a .s . l . ;  
Fig. 1, No. 1). Tw o new findings are  described , 
one o f  b irch  and  one o f  pine.

New records

Tw o new findings have  now  been m ade o f  tree  
s tum ps within the sam e area . The first one is 
from F rem re  I llm anntjern  w hich is located  at 
1220 m a .s .l .  (N o. 2 in Fig. 1). The tree sam ples ,  
which w ere 2-3  cm thick, w ere found in pea t 70 
cm below ground  level. The species w as identi
fied as belonging to  the genus Betu la  by Mr 
T hom as Bartholin , U n ivers ity  o f  L und . The l4C 
dating gave 8320±80  years  B.P.

A pollen analysis  o f  the pea t accom pany ing  
the samples w as carried  out by A sbj0rn  Simon- 
sen, A rchaeological M useum , S tavanger,  N o r 
way (Table 1). No pollen w as found from  A lnus

or  from broad-leaved  trees. This ind ica tes  that 
the peat belongs to the Boreal tim e (9-8000 
B.P.).

Seising (1979) has pointed out that it is do u b t
ful w hether  the birch forest ex tended  higher in 
form er times than  it does today. H o w e v e r ,  she 
points out that the  post-glacial pine fo res t  in the 
Ryfylke/Setesdal area  has been  found up to 200 
m higher than today.

At p resen t the nearest birch forest is found  in 
R ondane at an altitude of c. 1050 m, 6 -7  km from 
Frem re Illm anntjern. This suggests that the B e 
tula  species occup ied  higher altitudes c. 8000 
years ago.

The second tree  sample was collected  at H a 
verdalen in a typical m oraine region c. 500 m SE 
o f  the H averda lsse trene  at 1030 m a .s .l .  (N o. 3 in 
Fig. 1). The 14C dating gave the age 8240±80 
years B.P. and the tree was identified as be long
ing to the genus Pinus.  Today the nearest  pine 
forest is found at an  altitude o f  abou t 900 m, 
10-12 km aw ay. In this case it is difficult to  d raw  
conclusions concern ing  the highest limit of pine 
in form er times.

Discussion

Outside the R ondane  mountains there have been 
found a n u m b e r  o f  remains of pine fores t in 
N orw ay  at high altitudes and o f  high ages, viz.:
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Fig. 1. Location in the Rondane region o f  the tree 
samples which were 14C dated: No. 1: near Kåsi 
(Lima-de-Faria 1977). No. 2: at Frem re Illmanntjern. 
No. 3: near H averdalssetrene. The sites N os. 2 and 3 
are described in this communication. T he boundary  of 
the National Park is indicated.

(1) a t 1413 m (not 14C-dated) in N ord -F ron  in 
G udbrandsdalen  (Sandm o 1960),

(2) at 1180 m (7740±160 B .P.) at M årvann on SE 
H ardangerv idda  (Moe 1979),

(3) at c. 600-1050 m (c. 5000 to  more than 8000 
B.P.) in the Ryfylke m ountains  in SW N orw ay  
(Seising 1979),

(4) a t 1100 m (8310± 110 B .P .)  on W H ardanger
v idda (Moe 1979),

(5) at 1100 m (8180± 110 B .P.) on N E  H a r
dangerv idda (M oe 1979), and

(6) at 1060 m (8400±200 B .P .)  on Mt Gravfjellet 
in Ö stre  Slidre, Valdres (Sandm o 1960).
In Sweden there  are  results  from  the  p rov ince 

o f  Jäm tland w hich are similar to those  from  the 
region of H ardangerv idda  (L undqvist 1969). Moe

BOT. N O T ISE R  133 (1980)

Table I. Pollen analysis o f  the sample from  Frem re 
Illmanntjern.

Pollen type N um ber o f  
pollen grains

Per cen t

Pinus 227 42.3
Betula 56 10.4
Corylus 12 2.2
Salix 9 1.7

Total 304 56.6

Ericales 4 0.7
Cyperaceae 124 23.1
Poaceae 47 8.8
Melam pyrum 43 8.0
Apiaceae 1 0.2
R u m e x 8 1.5
Polypodiaceae 5 0.9
Various species 2 0.4

Total 234 43.6

(1979) poin ts  out tha t the pine forest developed  
on the H ardangerv idda  about 500 years afte r the 
ice melted in this region, i.e. c. 8400 to  8500 
years ago. H e  also suggests that in Scandinavia  
the highest limit o f  the forest w as reached  8000 
years ago and  tha t it was successively  low ered  
around 6000 to  5000 years ago.
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Tutin , T. G ., H eyw ood , V. H ., B urges , N. A .,  
M oore , D. M., V alentine, D. H .,  W alters , S. M. 
& W ebb , D. A. 1980: Flora Europaea Vol. 5. 425 
pp. +  5 maps. Cambridge U nivers ity  P ress.  
ISB N  0-521-20108-X. Price £37.50 net in U .K .

With the publication of Volume 5 the fo rm idab le  
p ro jec t Flora E uropaea  is now com plete .  The 
volum e has been eagerly awaited for o v e r  a y ea r  
and is w elcom ed by innum erable botanis ts .

A period of fifteen years is not excess ive  fo r  a 
task o f  this m agnitude. It is true  that the only 
slightly m ore than  11,550 species inc luded  in 
F lora E u ropaea  are less than w as an tic ipa ted  at 
the ou tse t,  or even at a late stage, o f  the w ork . 
Rarely has a F lo ra  project been b rought to such  a 
successful conclusion  and rarely has a botan ical 
pro ject been led by such an efficient body  of 
ed itors , authors  and regional advisors . The sc i
entific resources  placed at the d isposal o f  the 
project have been im pressive and the am oun t o f  
en thusiasm  displayed has been  out o f  the o rd i
nary. The influence o f  Flora Europaea  on o th e r  
F loras  is considerable . It will p robably  b ecom e 
increasingly so now that the nom encla tu ra l 
fram ew ork  for all the h igher plant groups in E u 
rope has been  set up, because  the n om encla tu re  
of Flora Europaea  will p resum ably  be fo llow ed 
by a great num ber o f  regional and national F lo ras  
all over Europe.

Though I jo in  in the felicitations I wish to add  a 
word of caution to taxonom ists  w orking  on rev i
sions and m onographs o f  groups included in F lo
ra Europaea:  Do not refrain from  reconsidering  
its classifications and taxonom ic conclusions.  
Even  though most trea tm en ts  have  been  effected  
with com petence  and  care and  with gene rous  
help from regional advisors , m any o f  the ta x o 
nomic decisions m ade, especially  o f  co u rse  for 
locally and regionally restric ted  taxa, rest on a 
fragile basis tha t lacks support from field s tudies.

This must necessarily  be so in a project w here 
the time limit, the lack of resources for field 
work and the lack of specialists in certain  given 
groups has to be accep ted . N or can it be denied 
that some d iscussion has arisen among even the 
most influential and active contributors  as to the 
sparsity o f  citation o f  synonym s and the com 
plete lack o f  citation o f  types. It has been 
claimed, and probab ly  rightly so, that a little 
ex tra  space would have sufficed to provide much 
more inform ation that after all had to be col
lected in the course  o f  the revisional w ork en
tailed.

Thus the w ork on the flowering plants of 
Europe should not be considered com plete , as 
some may think. N ew  conceptions o f  species, 
num erous changes in nom enclature and also a 
num ber o f  species new  to Europe, especially to 
peripheral countries  such as G reece, are to be 
expected  and have already  begun to accum ulate . 
This is self-evident to those who have w orked on 
Flora Europaea,  and indeed the intention has 
never been to p roduce  something final. As a 
reference s tandard  and a phytogeographic 
docum ent the F lo ra  is of trem endous value, not 
to mention its im portan t role in improving 
nom enclatural agreem ent in F loras of different 
countries. Many e rroneous  Latin  com binations 
that have been  re ta ined  as a m atter  of course in 
various F loras can now  be done away with.

What is not only urgent but also com paratively  
easy to accom plish  is to ensure that a skeleton 
staff remains available to collect and evaluate 
construc tive  criticism leading to changes and 
additions. These  should be collected in a fascicle 
and subsequently  be incorporated  in a revised 
edition o f  the Flora.

Volume 5 com prises  the m onocoty ledons 
which am ount to alm ost 2,000 species distributed 
among 336 g enera  in 34 families. The family con 
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cept is conserva tive  both  as regards splitting and 
lumping together. Thus  Lilaeaceae is kept sepa
rate from Juncag inaceae , and Ruppiaceae is kept 
separate  from Po tam ogetonaceae , while Allia- 
ceae and A sparagaceae  are included in Liliaceae. 
No objections should  be raised to this practice; 
the purpose o f  a F lora  is not to be radical in 
regard to classification at higher levels. At genus 
level the reader will find that several small gen 
e ra  are acknow ledged in the Scilla-M uscari  
group, w hereas Iso lep is  and Trichophorum.&VQ  
included in Scirpus.

It may surprise  some readers  to see that 
am ong the grasses the genus E lym us  includes a 
num ber of species previously included in Agro-  
pyron,  e.g. E. f a  ret us (A. ju n c e u m ) ,  E. repens  
(A. repens ) and E. caninus {A. can inum ).  This is 
in accordance  with the  findings o f  R unem ark  and 
H eneen  (1968), for exam ple; the actual com 
binations having, how ever,  mostly been  m ade by 
Melderis as late as 1978. Elym us arenarius,  
which some bo tan is ts  may e rroneously  believe 
was the type species o f  Elym us,  now  tu rns  up 
under the genus L e y m u s ,  and the fo rm er E lym us  
caput-m edusae  is found  under the genus Taenia- 
therum . All this is no doubt the sound c o n seq u 
ence o f  recent cy to taxonom ic  and experim ental 
research , but can be a b itter  potion to swallow. 
F u r th e r  it may surprise  many botanists  to  find 
A vena  (A v e n a s tru m , A rrhena therum ) p u b escen s  
and A. pra tense  un d er  the genus A venu la .  Ory- 
zopsis  (m ilia ceu m , e tc .)  occurs under  the name 
of Piptatherum .

It is also in teresting  to find the fo rm er A rum  
m acula tum  subsp. dan icum — undoubted ly  spe- 
cificly distinct from A ru m  m acu la tum  s. s tr .— as 
a subspecies under A ru m  orientale.

The grass key has been  construc ted  by Tutin. 
Among o ther  m ore ex tensive  con tribu tions  in 
Volume 5 are the revisions o f  the E uropean  
species o f  Carex  (180 species) by C hater ,  Fes- 
tuca  (170 species) by M arkgraf-D annenberg, 
Allium  (100 species) by  S tea rn , Juncus  (53 sp e 
cies) by Snogerup, P oa  (49 species) by E d m o n d 
son and  B rom us  (37 species) by P. M. Smith.

It is unnecessary  to say that Flora E uropaea  is 
indispensable for all botanical d epar tm en ts  and 
for taxonom ists  and plant sociologists w ho aim 
to w ork outside the boundaries  o f  their own 
country  and aim to keep  abreast o f  in ternational 
concep ts  o f  taxonom ical entities and nom encla 
ture. Thus my adv ice  to all readers  is to  buy
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Volum e 5 of Flora Europaea  before it is out of 
print.

Rolf Dahlgren

K rog, H .,  0 s th a g e n ,  H. & T pnsberg , T. 1980: 
Lavflora. N o rske  busk- og bladlav. 312 pp. 
cloth. Su p p lem en t in English. 52 pp. wrappers. 
U nivers ite tsförlaget,  Box 7502, Skillebekk, 
Oslo 2-, N orw ay . ISBN 8T-00-01907-1 and 
82-00-01988-8. P rice N .C r.  189.00 or N .Cr. 
209.00 (with Supplem ent).

M acrolichens o f  D enm ark , Finland, N orw ay and  
Sw ed en ,  issued by Eilif Dahl and H ildu r  Krog in 
1973, has “ certa in ly  p rom oted  a w ider  know l
edge o f  the m acro lichens o f  ou r a r e a ”  (quoted 
from my rev iew , Bot. N o tiser  126: 133, 1973). 
The present w ork  is a m uch  enlarged work 
w ritten  in N orw eg ian , but its geographical scope 
has been reduced  to  N orw ay  only. The som e
what vague co n ce p t ‘M acro lichens’ has  been re
tained as in 1973, with the addition of a few 
genera  such as M assa longia  and N orm and ina .

56 genera  and 398 species have been rec 
ognized. A list o f  species know n from  D enm ark, 
F inland and S w eden , bu t not from N orw ay , re 
cords 26 species. The M acro lichens  of  1973 
trea ted  396 species from  the four coun tries .  The 
great interest in lichens during the 70’s has re 
sulted in a rem arkab le  num ber o f  new  finds in the 
N orwegian lichen flora. Several o f  them  are 
species of P eltigera ,  w hich will be trea ted  in 
detail in a fo rthcom ing  thesis by O. V itikainen, 
Helsinki. O therw ise  the species concep t used is 
not too narrow . Tham nolia  vermicularis  is re 
corded  as one species though the different 
‘chemical s tra in s ’ are m entioned . Parmelia  
discordans  (founded on chem ical charac ters  
only) is trea ted  as a varie ty  o f  P .  om pha lodes .

The generic concep t is also fairly broad . H o w 
ever, recent subdivisions in Alectoria  (B rodo & 
H aw ksw orth )  have  been  accep ted , w hereas  the 
splitting of Parm elia  p roposed  by H ale  has not 
been  followed. Umbilicaria  has been  re ta ined  as 
one genus.

Som e general chap te rs ,  which are  well illus
tra ted , deal with m orphology, d is tribution (with 
dot maps o f  m any species), ecology, chem istry  
and econom ic im portance .

Most species have been  illustrated by
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black-and-w hite  pho tographs  in the tex t,  m ost of 
them  being o f  high quality. T he  30 co lour  p h o to 
graphs are ex ce llen t with a few  excep tions .  Cla- 
donia bellidiflora  has com e ou t blue instead of 
yellowish and  C. stellaris  (formerly know n as C. 
alpestris) is too  s trong  a yellow.

The w arm  recom m enda tion  I gave the  M acro 
lichens  in 1973 can  be repeated  and enhanced  for 
the Lavflora.  It will certainly stim ulate  the in
terest in lichens within the N ord ic  coun tries ,  
and, with the aid o f  the useful Supp lem en t in 
English, also in o th e r  parts  o f  E u rope .

O ve A lm born

Jahns , H. M. 1980: B L V  B e s t im m u n g sb u c h .  
F a m e ,  M o o se ,  F lech ten  M ittel-, N ord- und  
W esteuropas.  256 pp. 655 co lour  pho tographs . 
BLV  V erlagsgesellschaft M ünchen .  ISBN  
3-405-11893-X.

Recent years  have  seen  an increasing  in teres t in 
cryptogam s (not only edible fungi) am ong the 
general public. This has caused  a need  for c o n 
cise floras, w here  the  text has been  reduced  to  a 
minimum and m uch em phasis  has been  laid on 
good illustrations, preferably  in co lour.

P rofessor H. M. Jahns ,  F rankfu rt-am -M ain , is 
responsible fo r  this guide to the  p te ridophy tes ,  
b ryophytes  and  lichens o f  cen tra l ,  no r thern  and 
w estern  E u ro p e .  B rief in t roduc to ry  chap ters  
(wjth illustrations in b lack-and-w hite) trea t the 
morphology and  biology o f  th e se  groups. The 
taxonom ic part  is p receded  b y  keys leading to 
genera and  in som e cases a lso  to species. T he 
major part o f  the book  is d ev o ted  to co lour 
photographs o f  a selected n u m b e r  o f  species (74 
ferns, 228 m osses  and 306 lichens) with short 
descriptions (m ostly  4-8 lines) on the  opposite  
page. The pho tog raphs  are good  (m any of the 
can be cons idered  as m aste rp ieces) ;  only a few 
do not com e up to s tan d ard ,  for ins tance  the 
lichen Peltigera erum pens  (no . 574), which has 
turned out a  bright b lue-violet.

This a t trac t ive  bookle t can  definitely be re 
com m ended as a first gu ide to  these  groups. 
H ow ever, it must be em p h asized  tha t m ost 
species o f  m osses  and lichens need  a good 
magnifier (lens or m icroscope) fo r  co rrec t 
identification. The advanced  s tu d en t  would have

Botanical literature 647

appreciated a more detailed list o f  com prehen 
sive Floras for fu rther  studies.

Ove Almborn

Seaw ard, M ark R. D. (ed.) 1977: Lichen
ecology. A cadem ic Press, London. 10+550 pp. 
ISBN 0-12-634350-0. Price £ 23.00 (cloth).

Within a few years  the Academ ic Press has pub
lished several multi-authored surveys o f  recent 
developm ents  in lichenology. The L ichens  (eds. 
Ahmadjian & H ale 1974) was followed by 
Licheno logy . Progress and prob lem s  (eds. 
Brow n et al., 1976). Cf. reviews in Botaniska  
N otiser  128 (1975) and 129 (1976), respectively. 
Lichen Ecology  is an im portant com plem ent to 
these. The concep t of ‘ecology’ has been used in 
a wide sense including many aspects  that could 
as well have been classified as regional plant 
geography.

Some articles will be especially m entioned. 
“ Environm enta l modification and lichen 
tax o n o m y ” (W. A. Weber) deals with en
vironmental ex trem es ,  such as ‘vagant life 
fo rm s’, from wind-swept steppes and deserts .  
Such forms, often not attached to the substra te ,  
may display b izarre  morphology and have often 
been  regarded as proper species. “ Colonisation, 
succession and com petit ion”  (P. B. Topham ) 
outlines som e o f  the im portant roles which li
chens have in N ature: as pioneers on bare 
ground and as p roducers  o f  soil. ” Lichens o f  the 
boreal coniferous zo n e” (T. Ahti) discusses 
some distributional types o f  boreal lichens and, 
very briefly, som e lichen com m unities. “ L i
chens of cold d e s e r ts ”  (D. C. L indsay) and “ L i
chens of hot arid and semi-arid lands”  (R. W. 
Rogers) trea t the reactions of lichens, including 
distribution pa tte rns ,  under ex trem e conditions 
o f  tem perature.

A major part of the work is devoted  to “ Li
chen com m unities  in the British Is les”  (P. W. 
Jam es, D. L. H aw ksw orth  & F. Rose). This 
“ preliminary co n sp ec tu s”  mainly surveys the 
lichens occurring  in different habitats  in Great 
Britain, bu t som etim es com m unities first d e 
scribed from central or northern Europe are re 
corded. Efforts  are even made to establish a 
phytosociological nom enclature, using a u th o r’s 
names and discussing priority, a ra ther hopeless 
task.
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“ A bibliographic guide to the lichen floras o f  
the w orld”  (D. L. H aw ksw orth )  appears  as an  
appendix. It is a  com prehensive  and useful a r t i
cle. M ention is a lso  m ade of m onographs, exsic- 
cata and periodicals. The book concludes  with a 
“ Selected G lo s sa ry ” o f  term s used in lichen
ology (M. R. D. Seaw ard  & D. L. H a w k s 
worth).

Lichen eco logy  will certainly p rom ote  re 
search in lichenology. U nfortunate ly  som e o f  the 
photographs (all black-and-white) o f  lichen 
com m unities a re  not very  informative.

Ove Alm born

Farr, Ellen A .,  L euss ink , Jan  A. & Stafleu, 
F rans A. (eds.) 1979: Index  N o m in u m  Generi-  
corum  (P la n ta r u m ). Vols. I—III. Regnum  vege
tabile 100-102. 16+1896 pp. Bohn, S cheltem a & 
H olkem a, U trech t .  ISB N  90-313-0327-2. Price 
US $144.00 for institutional m em bers  o f  the In 
ternational A ssocia tion  for Plant T axonom y 
(IAPT), U S $230.00 for personal m em bers  if p re 
paid by cheque  to  the  publishers, P .O . Box 23, 
7400 G A D even te r ,  N etherlands.

The 8th In terna tiona l Botanical C ongress held in 
Paris in 1954 ap p ro v ed  a proposal to com pile an 
Index N om inum  G enerico rum  (ING). The scope 
o f  the project w as to cover all generic nam es 
published in the  Plant K ingdom (all g roups, 
except bacteria). It w as initiated by J. Lanjouw  
and F. A. S tafleu , bo th  in U trech t,  in co o p e r
ation with m any specialists  (finally m ore than 
one hundred) o f  various  taxonom ic groups. In 
the beginning (from 1955) the texts  w ere printed 
on cards which w ere  distributed in sets  o f  1000. 
Up till 1971 som e 35,000 cards had been  p u b 
lished, but it becam e  evident that these did not 
cover much m ore than  half of the generic nam es 
to be considered .

In 1965 the p ro jec t received a grant from  the 
National Science Founda tion  (U .S .A .)  in o rder  
to support a s taff  o f  b ib liographers housed  in the 
D epartm ent of B o tan y ,  Sm ithsonian Institu tion , 
W ashington D .C. A n o th e r  group, including the 
technical staff, rem ained  in U trech t .  In 1972 it 
was decided to co m p u te r ize  all material, as well

the texts a lready  published as the new ones. The 
production of printed cards ceased  and a publi
cation in book form was announced .

The com plete  work appears  in three large 
volumes containing som e 63,500 generic nam es. 
A first guess estim ated  that “ the  d ream  o f  the 
Paris C ongress”  should contain 30,000 entries 
and be issued within three  years . These  three 
years grew into tw enty-five. As a  m atte r  of fact a 
project such as this will never be  finished. N ew  
generic nam es will be published, and fu ture  
modifications of the Code of N o m encla tu re  will 
affect the s ta tus o f  names a lready  published. 
Supplem ents  are p lanned , w hich will include 
forthcom ing additions and corrections .

Each entry  gives the generic nam e, a u th o r ’s 
name(s), reference to the source (book, period i
cal, etc.) and time o f  the first valid publication, 
record of hom onym y, if existing, and o f  tax o 
nomic p lacem ent. In many cases inform ation is 
given concern ing  conservation , typ ification and 
nom enclatural s ta tus. It must be s tressed  tha t the 
ING is a com pilation o f  previously  published 
information. It does not give new com binations , 
new lecto typifications or substitu te  nam es  or 
effect a change in the status o f  a taxon . The 
references to hom onym s are specially useful. It 
is well know n that the  lack o f  a com ple te  index  of 
valid generic nam es has led to the publication  of 
a great num ber o f  illegitimate la ter h om onym s. A 
main im petus for the IN G  is to avoid such  u n 
necessary  nam es in future.

Some checks (also in very obscure  sources) 
have revealed that the num ber o f  validly p ub 
lished generic nam es which have been  om itted  is 
exceedingly low. It should be noticed, ho w ev er ,  
that the coverage during the 1970’s w as no t  uni
form for all plant groups. For vascu la r  p lan ts  the 
IN G  is com plete  to around 1970, w hereas  most 
cryptogam s have been  recorded  till a round  
1974-1978. F or ins tance, S an tesson ia  H ale  & 
Vobis (F ichens; Bot. N otiser  1978) is inc luded  
but not G unillaea  Thulin (C am panu laceae ; Bot. 
N otiser  1974).

The preface m odestly  describes the IN G  as “ a 
tool for every  ta x o n o m is t” . It can be a d d e d  that 
it is ind ispensable in every  H erbarium  o r  Insti
tute o f  S ys tem atic  Botany. H ow ever ,  the  high 
price will un fo rtunate ly  prevent m any bo tan is ts  
from buying it for the ir  private book -she lves .

Ove A lm born
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Cramer, J. (ed.): Bib lio theca  L icheno log ica . A  
series e f  original pa p ers  and  reprints o f  books on 
lichens pub lished  by J. C ram er,  Box 48, 3301 
L ehre ,  W. G erm any . V olum es 1-5 w ere  re 
viewed in Bot. N o tise r  130 (1977). T he  following 
further volum es are  now  available.

6. K euck, G. 1977: O ntogene t isch -sys tem a-  
t ische S tudie  über E rioderm a im Vergleich m it 
anderen cyanophilen  F lech ten g a ttu n g en .  175 
pp. 5 tables, 217 p la tes ,  20 figures in tex t.  ISBN  
3-7862-1051-5. Price DM  6 0 :-  (paperback).

Dr K e u c k  is a s tuden t o f  P ro fesso r  A ino  Hens- 
sen, M arburg , B R D , the leading e x p e r t  on the 
on togeny  o f  the lichen apo thec ia .  H is thesis 
deals w ith  m orphology , sym biosis  and  develop
m ent o f  the fru itbodies o f  the  m ainly  tropical 
genus, E rioderm a .  A  large n u m b e r  o f  species 
have b e e n  s tudied , and  the w ork  is an im portan t 
m iles tone  for a  world m onograph.

7. R itsclhel, Gabrielle Aiko. 1977: Verbreitung  
u nd  S oz io log ie  epiphytischer F lechten in N ord 
w es tb a yern .  192 pp., 29 tables, 75 figures in text. 
IS B N  3-7682-1122-3. Price DM  5 0 :-  (paperback).

The au th io r  has s tudied the co rtico lous  lichens in 
a limited! a rea  in n o r th w es te rn  B avaria  from a 
sociologiical point o f  view. S om e 25 epiphytic 
lichen c o m m u n i t ie s  are  descr ibed  mainly follow
ing the te rm inology  know n from  B ark m an ’s 
classicail w ork .  Climatic and edaph ic  fac to rs  are 
d iscusse td . T he  d istributional a reas  o f  m any of 
the s p e o i e s  trea ted  are d e m o n s tra te d  by dot 
maps.

8. R ode:m borg, L. 1977: Epilit ische V egeta tion  in 
einem  icalten W eidegebie t a u f  M ittel-Ö land,  
Schw ed iem .  108 pp .,  4 tab les ,  5 p la tes . ISBN  
3-7682-111151-7. Price DM 30 :-  (paperback).

The lichtem flora and  lichen vege ta t ion  o f  the Bal
tic islancdls o f  Ö land and G otland  is in teresting  but 
little kncmwn. T he p re sen t  w o rk  by L ars  Roden- 
borg, Inssstitute o f  P lant E co logy , U p p sa la ,  deals 
with the: ep ilith ic  vegeta tion  (m ainly  lichens and 
mosses)' in  an  old pastu re  on cen tra l  Öland. 
StonewaiUIs, burial m ounds a n d  bou lde rs  are im
portant s subs tra te s .  Six com m unit ies  on lime
stone am cd 7 on siliceous ro ck  are  descr ibed  and 
liscusseecd.
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Lichenologists  would certainly have ap p rec i
a ted  a d iscussion on the taxonom y o f  some 
‘critica l’ species as well as inform ation on the 
deposition o f  herbarium  material.

9. Poelt, J. & V ézda, A. 1977: B e s t im m u n g s 
schlüssel europäischer F lechten . E rg ä n zu n g s
heft I. 258 pp. N o illustrations. ISB N  
3-7682-1162-2. Price DM 5 0 :-  (cloth; as the 
following volum es).

In  1969 P ro fesso r Jo se f  Poelt (now  at G raz , A u
stria) published B es t im m u n g ssch lü sse l  europäi
scher  F lechten  (see review  in B otan iska  N o tiser  
124 1971). This w ork has proved  to be a  useful 
in troduction  to the groups trea ted , mainly the 
m acrolichens. In the crus tose  lichens som e gen
e ra  were trea ted  partially. M any g roups with 
com plica ted  or poorly  know n taxonom y  were 
omitted.

The p resen t S u p p le m en t I records  m any of 
these  neglected groups and also prov ides  new  
revisions o f  som e m acrolichens trea ted  in 1969. 
A s previously , the descrip tions are  com piled as 
b rie f  d icho tom ous keys. Am ong the 53 genera  
trea ted  the following should be m entioned: 
A caraspora  subg. Xanthothallia , A nap tych ia ,  
Cladonia  (by T. Ahti), Cyphelium , Lecanora  
subg. Placodium , L e p to g iu m , (by P. M. Jprgen- 
sen; only som e sections treated), M icarea, Po-  
rina and R hizocarpon  (yellow species). A S u p 
p le m en t 2 is in preparation .

10. B uschard t,  A. 1979: Z u r  F lech tenflora der  
inneralpinen Trocken-Täler unter besonderer  
B erücksich tigung  des V inschgaus.  419 pp .,  157 
distribution maps. ISBN  3-7682-1226-2. Price 
DM 80:-.

This thesis, superv ised  by P ro fesso r  J. Poelt, 
p resen ts  a first com pilation o f  the lichen flora  of 
som e dry valleys in the Alps (easte rn  Tyrol and 
ad jacent parts  o f  Switzerland). The ecological 
factors  prevailing there  are d iscussed: low p re 
cipitation and  low humidity , m any hours of 
sunshine, hum an  influence, etc.

The major part o f  the w ork trea ts  124 lichen 
species found on dry , hot sites in this area. U se 
ful rem arks on the taxonom y (particularly  in 
Physcia  and re la ted  genera), ecology and dis
tribution are given.
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11. B eltm an , H . A. 1978: Vegetative S trukturen  
der P arm eliaceae  und  ihre Entw icklung.  193 pp., 
51 plates. ISB N  3-7682-1199-1. Price DM 60:-.

The subject o f  the present thesis by Mrs H. A. 
Beltm an, G roningen , N etherlands,  was sug
gested  by P ro fesso r H. M. Jahns , now  in 
F rankfu rt-am -M ain , BRD. It is a s tudy  on the 
m orphology , developm ent and function of some 
vegetative o rgans in the family Parm eliaceae , 
such as soralia , isidia, pseudocyphellae , cilia and 
rhizines. T he ir  im portance  for the taxonom y of 
g enera  and species is discussed.

The m any new  genera  recently  segregated  by 
H ale  are reco rded  under Parm elia .  U nfo rtu 
nately , the genus Relicina  H ale is consis ten tly  
m isspelt “R e c i l in a ” .

12. M ayrhofer ,  H . & Poelt, J. 1979: Die saxi- 
colen A rten  der F lech tenga ttung  R inod ina  in E u 
ropa. 186 p p . ,  13 figures (drawings o f  spores). 
ISB N  3-7682-1237-8. Price DM 50:-.

The rev ision  deals with the saxicolous species of 
Rinodina  occurring  in E urope  (with the addition 
o f  a few N o rth  African species). The traditional 
delim itation o f  Rinodina  from Buellia  is re jected  
and a  new  taxonom y founded prim arily  on 
d ifferences in spore structure  is es tab lished . A 
total o f  52 species are trea ted  with detailed  d e 
scriptions and  lists o f  localities. Tw elve species 
are  descr ibed  as new and 3 subspecific  taxa are 
raised to specific level. T w enty-n ine  fo rm er 
species are  p laced in synonym y. A continuation  
dealing with the saxicolous species o f  Rinodina  
from o the r  parts  o f  the Old World is in p rep a ra 
tion.

13. Schneider ,  G. 1979: Die F lech tenga ttung  
Psora sensu  Zahlbruckner .  291 pp .,  18 pla tes , 48 
figures in tex t. ISBN  3-7682-1257-2. Price DM 
50:-.

The genus Psora  has been considered  as being 
one o f  the best distinguished segregates  o f  the 
old genus L ec idea  containing species with a 
squam ulose  or effigurate thallus. R ecen t in
vestigations by Dr. G. Schneider, B otanische 
S taa tssam m lung , Munich, BRD, have shown 
tha t Psora  is also heterogeneous. His thesis  has 
been  initiated by Professor H. H erte l ,  the well- 
know n expert  on L ecidea  and allied lichen gen
era. It is a  thorough and skilful exam ination  of

the some 150 species, from all p a r ts  of the world, 
recorded as Psora. This genus has  now  been 
am ended to include only 17 species. F our genera 
(each containing 1-5 species) a re  described  as 
new. A great many species have b een  transferred 
to o ther genera  or reduced  to synonym y.

This revision is an im portant s tep  tow ards  a 
badly needed m onograph of the w hole Lecidea- 
ceae. The illustrations, (drawings and plates in 
black-and-white) are o f  good quality . It is evi
dent, how ever, that the typification of Psora  
needs further investigation.

14. Vobis, G. 1980: Bau und E n tw ick lung  der  
Flechten-Pycnid ien  und  ihre Conidien.  141 pp.,  
215 plates, 15 figures in text. ISBN 
3-7682-1270-X. Price DM 50:-.

Pycnidia are small flask-shaped s truc tu res  which 
have been know n since the early  days  o f  lichen
ology. L indsay  (1859, 1872) published co m 
prehensive s tudies o f  their m orphology. N y län 
der and m any subsequen t lichenologists  used 
them  as taxonom ic  criteria , even  fo r  the descrip 
tion o f  new species.

Dr. G. V obis , D epartm ent o f  B otany , U n i
versity  o f  M arburg , also one of P ro fesso r Hens- 
se n ’s s tuden ts ,  has devoted  his thesis  to a co m 
parative study  o f  the developm ent and m orphol
ogy o f  the pycn id ia  and the conidia  p roduced  by 
them . Some 40 species from m ost parts  of the 
lichen system  have been investigated. F ive main 
groups show ing different types o f  developm ent 
are distinguished. T he drawings and micrographs 
from the light m icroscope or the electron  m icro
scope are very  inform ative.

It is ev iden t, how ever ,  that this thorough  m or
phological t rea tm en t has not solved the old p rob 
lem o f  the function  o f  the pycnidia and the con i
dia. Are they  male organs fertilizing the female 
tr ichogyne o r  m ere ly  vegetative organs of rep ro 
duction?

Ove A lm born

Baum , B. R. 1978: The genus Tamarix.  Israel 
A cadem y o f Sciences  and H um anities . J e ru sa 
lem. 209 pp .,  l inenbound. Price $25.

The trea tise  p resen ted  is a monograph on T a m a 
rix based  on the study  o f  8000 herbarium  speci
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mens from 42 H erb a r ia  and the a u th o r ’s field 
experience, m ainly from  Israel. All species rec 
ognized are am ply described  with notes on 
habitat and distr ibu tion  and a  list o f  selected 
specim ens. C om plete  lists o f  sy nonym s are  given 
and much care has  been  paid to  the location  and 
exam ination o f  types. F o r eac h  spec ies  a dis- 

i tribution map has  been  p rep a red  and  there  is a 
full-page illustration showing details  o f  b ran ch es ,  
flowers and androec ia .  A d icho tom ous  key  to the 

; species is provided . C hap ters  dealing  w ith  m or
phology, evo lu tionary  trends in the androec ia ,  
phylogenetic rela tionships and m igration  rou tes , 
etc. are  presen ted . T he m onograph  is well p re 
pared  technically  and the illustra tions are 
excellently  execu ted .

A m im eographed edition o f  the m onograph  
w as widely d is tr ibu ted  in 1966 and  has  often 
been cited , e.g. by B aum  h im se lf  in his t rea tm en t 
o f  Tam arix  fo r Flora E uropaea  in 1968. This first 
edition is not m entioned  in the  p re sen t  prin ted  
version bu t the re  is a note on page 204 stating 
that the w ork  was “ originally su b m it ted  to the 
Israel A cadem y of Sciences and  H um anities  
m ore th an  10 years  ag o ” . N am es  o f  new  ta x a  and 
new com binations  have priority  from  1966 and 
not from  1978 as indicated in th e  p r in ted  version .

Tam arix  is an  im portan t c o n s t i tu e n t  of the 
flora o f  arid regions o f  the Old W orld . M any of 
the species are  exceptionally  sa lt- to le ran t and 
are am ong  the very  few sh ru b s  and  trees  on 
s trongly  saline soils. O thers  g ro w  a long  rivers 
and s tream s or on sand dunes .  T axonom ica lly  
Tam arix  is an  unusually  difficult g en u s ,  som e
times w ith  a p ronounced  d iffe rence  be tw een  
vernal a n d  aestival in flo rescences  and  often  with 
varying; num bers o f  floral parts  in f low ers  o f  the 
sam e in flo rescence . Baum  h as  used  an ap p a r
ently  w ell-founded , co n se rv a t iv e  spec ies  co n 
cept. H e  accep ts  only 54 spec ie s  c o m p ared  with 
78 in M ied en zu ’s revised a c c o u n t  in the  second 
edition o f  Die N atür lichen  P fla n zen fa m il ien .

The m onograph  is an im p o r ta n t  taxonom ic  
contribiution and  an ind ispensab le  so u rce  o f  in
fo rm ation  for s tuden ts  o f  arid  vegeta tion  and 
flora o f  the Old W orld. H o w e v e r ,  som e  critic ism  
is in p lace:

(1) T h e  m aps have been  u n u su a lly  care less ly  
p rep a red .  A com parison  with th e  lists o f  selec ted  
spec im ens  show s tha t m any d o ts  h a v e  been  
w rongly  p laced  o r  om itted , e v e n  fo r  localities 
easily fo u n d  in an  atlas. F o r  17 o f  the  species

there  are no dots in countries  enum era ted  under 
“ D istribu tion’’ in the text. F o r  14 species dots 
have been placed in countries  not m entioned  un
de r  “ D istribu tion’’. The survey on page 187 o f  
the  distribution o f  the species does no t alw ays 
agree with the inform ation in the text. M oreover  
the area  o f  distribution for some species  in 
southern  E u rope  has been considerably  ex ten d 
ed in B au m ’s trea tm en t of Tamarix  in Flora  
Europaea  (1968) com pared  with the m onograph .

(2) The genus has its centre  o f  varia tion  in 
Iran  and surrounding  regions. The herbarium  
material available at the time of the p repara tion  
o f  the m onograph, especially that from sou thern  
Iran  and Pak is tan , was very res tr ic ted . The 
situation, as revealed  from the m uch  m ore 
extensive material now  available, seem s to  be 
m ore com plex  than  is indicated in the 
monograph.

(3) Nothing is m entioned  about breed ing  sys
tem , vegetative reproduction  or the ex is tence  o f  
hybrids and in trogression, all o f  w hich  are 
phenom ena that have  a great influence on the 
variation pattern .

H ans R unem ark

Feinbrun-D othan , N. 1978: Flora P alaestina .  
Part Three. The Israel A cadem y o f  Sciences  and 
H um anities . Je rusa lem . Text volum e 481 pp.; 
Plate volume with 757 full-page illustrations (line 
drawings). Both  linenbound. Price $55.

Flora Palaestina  is a com m endable con tribu tion  
to the botanical know ledge o f  the E as t M ed iter
ranean. It covers  the flora of Israel, Jo rd an  and 
the G aza Strip. T he  phytogeographical co m 
plexity o f  the area , w here the M edite rranean , the 
Irano-Turanian , the Saharo-Sindian and  the 
Sudanian regions m eet, means that rev isions, 
taxonom ic t rea tm e n t and notes in Flora P a lae
stina  apply far beyond  the area  covered .

Each part o f  the F lora consists o f  a text vol
um e and a com pan ion  volum e with p la tes , bo th  
linenbound. The F lo ra  project is an  am bitious 
one with am ple space allowed for full desc r ip 
tions o f  families, genera  and species and  d icho t
om ous keys at all levels. N otes on habita t and 
distribution within “ Palaestina” as well as a 
survey o f  the general distribution are  given for 
the species. All species and som etim es also sub
species and varie ties  are  depicted in separa te
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plates (in natural size toge ther  with en largem ents  
o f  diagnostically im portan t details). T he F lora is 
well executed technically  and the plates are with 
few exceptions very  good.

The first tw o parts ,  w hich are still available, 
were written by Michael Z ohary  and published in 
1966 and 1972, respectively . The third part,  with 
Naomi F e inbrun-D othan  as the au tho r,  covers  
the families from Ericaceae  to C om positae  (the 
sequence in Syllabus der P flanzenfam ilien  is fol
lowed) and concludes  the trea tm ent of the di
cotyledons. A final fourth  part will deal with the 
monocotyledons.

Scientific F loras are , as  indeed they should be, 
written in a very  co ncen tra ted  style. F o r  accu
racy a specialized, technical term inology must 
be used. The d isadvantage  is that such Floras 
can  only be fully utilized by professional 
botanists , familiar with the style and the term s. 
O ther presum ptive  and very  im portan t users 
such as ecologists, agronom ists , fo res te rs  and 
students o f  the medical p roperties  of plants will 
be faced with inform ation barely accessib le  to 
them. Flora Palaestina  is a rare  excep tion , all 
species being fully illustrated, which greatly 
ex tends its use. It can there fore  be reco m m en d 
ed to all s tudents o f  plants in the E ast M edite rra
nean and the Middle East.  M oreover, the price is 
rem arkably low, a ltogether  $145 for the three 
parts  published.

The m onum ental Flora Orientalis  published 
by Boissier from 1867 to 1881 (supp lem ent 1888) 
has for almost a cen tury  been  an indispensable 
but incomplete source  o f  inform ation regarding 
plants from the East M ed ite rranean  and the 
Middle East. It has been stimulating to follow the 
many successful regional F lora pro jec ts  during 
the last few decades  now replacing Flora Orien
talis (Flora o f  Turkey, Flora o f  Cyprus, Flora o f  
Egypt, Flora o f  L ibya, Flora Palaestina , Flore 
de Libari et de la Syrie, Flora o f  Iraq, Flora 
Iranica, Flora o f  Pakis tan).  The contributions 
already published rep resen t great and devoted 
efforts by many botanis ts .  When the F lo ra  p ro
jec ts  are all com pleted , it is to be hoped before 
the end of this decade ,  they will toge ther  rep res 
ent a major contribution to biological science. 
But there are still gaps, the A rabian  peninsula 
and Greece have not yet been covered  by re
gional Flora projects. Let us hope that these  gaps 
will soon vanish.
H ans Runemark

Gjaerevoll, O. and Rpnning, O. I. 1980: Flowers  
o f  Svalbard.  58 pp. +  48 colour p la tes  + 1 map. 
Paperback. U niversite tsförlaget,  O slo , Bergen, 
Trom sp. ISBN  82-00-05398-9. P rice  N kr 69.00, 
US$ 14.

Svalbard (Spitzbergen) has been  the  subject of 
botanical explora tion  for m ore th an  150 years. 
During the second  half of the n ine teen th  century  
im portant floristic contributions w ere  made by 
Swedish bo tan is ts  in particular. On the expedi
tions led by Torell, N ordenskiö ld  and o thers  
extensive collections were made. A num ber of 
floristic reports  and surveys have been  published 
by A. J. M alm gren, N. J. A n d e rsso n ,  A. G. 
N athors t,  Th. M. F ries , F. R. K jellm an, O. E k 
stam , and Th. Wulff, etc. Since the 1920s , when 
Svalbard was incorpora ted  into N o rw ay , N o r 
wegian scientis ts  have  led the investigation of 
these islands. O f  the botanists can  be mentioned 
O. A. H 0eg, P. F. Scholander, E . Dahl, J. Lid, 
P. Sunding, A. H . Neilson and O. I. R0nning, 
who is the leading expert  on the flora  of Sval
bard. The first com prehensive  survey  of the flora 
was published in 1927 by H. Resvoll-H olm sen. A 
m odern floristic survey  is Sva lbards  Flora  (first 
edition 1964), published by O. I. R0nning (sec
ond, revised edition 1979).

The present bookle t,  Flowers o f  Svalbard,  can 
be seen as a b rie f  popular outline o f  Svalbards  
Flora, com plete  with colour pho tographs  o f  the 
48 species described . It is the  first popular 
survey in English on the flora o f  Svalbard , all 
previous floras having been w ritten  in N o rw e
gian.

T here  is a brief bu t inform ative introduction 
outlining the topographical,  climatic and pedo- 
logical fea tures o f  Svalbard , and the floristic and 
vegetational pa t te rn s .  The life-forms and m eans 
of propagation  characteristic  o f  the Arctic are 
noted. A rctic  p lant life is charac terized  by the 
very short but in tense  growing season , with a 
flowering period  lasting for a few w eaks only. In 
this connec tion  the au thors  also give p rom inence 
to the im portance  of conserva tion  for the sensi
tive A rctic flora.

The res t o f  the b o o k  presents  a  selection o f  in 
all 48 species that a re  either com m only  seen or 
that are  less com m on  but beautiful or o therw ise  
interesting. The flo ra  of the w hole Svalbard  
archipelago com prises  more than  160 species of 
vascular p lan ts  w ith the addition o f  some 60 in
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troduced species. A lthough it must be difficult to 
make a rep resen ta tive  choice  while keeping 
within the limits of a handy guide I still th ink that 
the selection could have been  better.  T he  title 
excuses the exclusion  o f  the p te ridophy tes ,  
though E q u ise tu m  arvense,  for exam ple ,  is 
extraordinarily  com m on th roughou t the whole 
area. A m ore serious om ission , h o w ev e r ,  is that 
of the m onoco ty ledons  o f  Svalbard  w hich cons ti
tute some third  o f  the v ascu la r  p lan ts  and of 
which only one, Eriophorum  scheuchzer i,  is 
mentioned. The m onoco ty ledons ,  mainly grasses 
but in large areas  also m any sedges, dom inate  
the vegetation. F o r  this reason  at least  many 
grasses and  Carex  species should  be inc luded  in 
a book like this. The se lection  is o the rw ise  fairly 
represen ta tive . F o r  som e s trange  reason  R a n u n 
culus sp itsbergensis  is not so m uch as m entioned  
by the au thors .  It has certa in ly  arisen  through 
hybridization b e tw ee n /? ,  lappon icus  and R. pal- 
lasii and w h e th e r  it should be reg a rd ed  as a 
species  or not is a m atter  fo r  d iscuss ion . It is, 
how ever,  charac te r is t ic  o f  S v a lb a rd  and  in ce r 
tain regions is bo th  com m on and  consp icuous .

E ach  species  is illustrated  and  accom pan ied  
by a b r ie f  bu t inform ative tex t.  T h e  genera l m or
phological charac te r is t ics  o f  the species  are  in
c luded , with short notes on  the ir  ecology and 
d istribution. To the d is tr ibu tion  o f  P o lem o n iu m  
boreale  can  be added  that it occu rs  not only in 
the Is ljord  a rea  but also ra th e r  co m m o n ly  within 
Reindalen and  possibly  in o th e r  places.

The nom encla tu re  and ta x o n o m ic  t rea tm e n t 
follow R pnn ing ’s Sva lbards Flora.  I will not d is
cuss h e re  the  in tricate  taxonom ic  p rob lem s  w ith
in the arc tic  flora but as an  exam ple  can be 
m entioned  the W oolly L o u se w o r t ,  w hich is 
t rea ted  by som e tax o n o m is ts  as a su b sp ec ies  of 
Pedicuilaris lanata.  In the p re s e n t  b o o k le t  as well 
as in th e  F lo ra  it appears  as  a  spec ies,  P. dasy-  
antha .

The pho tog raphs  are  of v a ry in g  quality ; most 
are g o o d  and  som e even  ex ce llen t.  U n fo r tu 
nately the co lour-prin ting  te c h n iq u e  d o es  not do 
full ju s t ic e  to  the  p ic tures.

T a k e n  as a w hole the boo k le t  is a w elcom e and 
read ab le  in troduction  to the f lo ra  o f  Svalbard . It 
is my hope  tha t it will a w a k e n  an inc reased  in
terest in the beautifu l and re m a rk a b le  p lan ts  of 
these iislands and  p rom ote  a  g rea te r  u n d e rs ta n d 
ing o f  rtheir flora.
Jan Thiomas Jo h an sso n

Stanley, R. G. & L inskens, H. F. 1974: Pollen. 
Biology, B iochem istry , M a n a g e m e n t . 307 pp. 
including 64 figures and 66 tables. Springer-V er
lag, Berlin, H eidelberg , New York. ISBN 
3-540-06827-9. (Springer-Verlag, N ew  York, 
Heidelberg, Berlin. ISBN  0-387-06827-9.)

Most tex tbooks on pollen e ither deal with com 
parative palynology, defined as a descrip tion of 
mature pollen, fossil pollen types and pollen de
velopm ent, or em phasize the different polli
nation m echanism s. In this book the authors  
have discussed the subject from an entirely  dif
ferent angle.

In the first part o f  the book the biology of 
pollen is trea ted . The general developm ent is 
described as well as the sequences in origin and 
differentiation. Morphologically and taxonom i- 
cally the wall s truc tu res  are of great significance 
and their developm ent is dealt with in som e de
tail, the elaborate  exine layers being exemplified. 
The nom encla ture  used for the different wall 
layers is confused , but Stanley and Linskens 
give a full account of the differences betw een 
authors.

Some fundam ental aspects o f  pollen p ropa
gation such as dehiscence and pattern  o f  dis
tribution are d iscussed  and exemplified, but the 
authors  refer to o the r  textbooks for fu rther  d e 
tails.

The second part o f  the book deals with m an
agem ent and includes a review on pollen collec
tion and storage for plant-breeding purposes ,  dif
ferent physiological and medical applications, 
etc. Pollen storage presents  great problem s as 
many factors affect pollen longevity. Pollen from 
different plant groups reacts in different ways, 
and in some groups no physiological trea tm ent 
has yet been devised for storing pollen for more 
than a few hours.

In Plant Breeding and Experim ental Botany 
different m ethods for measuring ‘fertility’ are of 
great im portance. In particular m ethods are 
needed for rapidly screening extensive material 
with an acceptable  degree of accuracy  and with 
known sources of e rror. Stanley and L inskens 
give a com prehensive  description o f  m ethods o f  
testing viability in vivo and in vitro, as well as 
tests  for germinability and ‘pseudo-germ ination’ 
that are  o f  im portance when investigating self
incompatibility m echanism s, and interaction b e 
tw een  stigmatic surface and pollen, etc.
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Since mainly bees  but even rep resen ta tives  for 
o the r  an im al g roups such as m oths, butterflies 
and  birds are  highly dependant on pollen p ro 
duction  for the ir  nutrition, one ch ap te r  is de
voted  to  the  d iscussion  o f  these vec to rs ,  their 
m orpho logy , ana tom y , physiology and  special 
adap ta tions .

T he th ird  part o f  the  book, on the b iochem istry  
o f  pollen , is the longest and the m ost in form a
tive. It s ta r ts  with a general su rvey  o f  com 
pounds  and  com position , and each  specific 
chem ica l group  is then  treated in g rea te r  detail. 
Special ch ap te rs  are  devoted to ca rbohydra tes ,  
organic acids,  lipids and sterols, am ino acids and 
p ro te ins ,  nucleic acids, enzym es, p igm ents  and 
g row th  regu la to rs .  One chap te r  describes 
pollinosis, i.e. hum an  allergic reac tions.

The book  can be recom m ended to s tudents  
in te res ted  in vital biological p rocesses ,  and as 
background  for investigations in E xperim enta l 
Botany o r  Popula tion  Biology. It p rovides  a 
stim ulus to fu r ther  reading and investigation in 
the fascinating fields o f  Pollen Biology and Bio
chem istry . A second  volume is p roposed  and is 
to include m ore abou t incompatibility reac tions , 
metabolic and cytological changes  during 
g row th , and  the influence o f  different chem icals 
and t rea tm en ts  on in vitro and in vivo grow th. 
Such a vo lum e would be welcom ed.

Roland von  B o thm er

M oore , P. D. & W ebb, J. A. 1978: A n  illustrated  
guide to pollen analysis.  133 pp. Biological 
Science T exts .  H odder  and S toughton , London. 
£ 4.95 ne t  in the U .K .

The pollen-analytical techn ique has been devel
oped  gradually  during this cen tu ry .  As a  quan ti
ta tive  palaeoecological m ethod it has been more 
e labo ra te  during the last tw en ty  years. F rom  be 
ing a  mainly geological/biostratigraphical m eth 
od it has  becom e applied m ore  and m ore in 
palaeoecological research . T he  leading te x t
books  h av e  been G unnar E rd tm a n ’s ‘In tro d u c
t io n ’ from  1943 and K nut Faegri & Johannes 
Iv e rs e n ’s ‘T ex tb o o k ’ with th ree  editions (1950, 
1964, 1974). H ow ever,  there has been a need for 
a m ore  simplified in troduction , useful for ev e ry 
body w ith  a  general in te res t  in palynology, viz.,

geologists , geographers , eco log is ts  o r  taxono 
mists. Such a book has recen tly  been  prepared  
by the  palaeoecologist Dr P e te r  D. M oore and 
his colleague Miss J. A. W ebb , both  a t  K ing’s 
College, London. T he book  is designed  for use at 
universities  as well as for six th-form ers in 
school. Although the pollen-analytica l techn ique 
w as first developed in S cand inav ia  it is quite 
ev iden t that it is now adays  b e t te r  know n and 
m ore  applied at British schools  and  universities. 
L e t  us hope that this book  will im prove  the sit
uation  in our countries. T he  book  is indeed p re 
p a red  in a pedagogical w ay, it is well illustrated 
and  w ritten  in simple, c lear language. T he  m ar
ginal com m ents  below may be useful for the au 
th o rs  when preparing the second  edition.

T he  first chap ter  describes  briefly the app lica
tions  o f  pollen analysis, the second  chap te r  the 
deposits  containing fossil pollen. One would 
ex p ec t  a  slightly m ore com p reh en s iv e  descrip 
tion o f  soils and m or hum us, as pollen  analysis o f  
such  deposits  is an im portan t tool for re search  on 
local ecosys tem  successions . D anish  colleagues 
in particu lar  have ob ta ined  in teres ting  results  
from  such studies. The third c h ap te r  describes  
pea t and sedim ent sam plers  and p reparation  
techn ique . B rom oform  flo tation is described  as 
one  m e thod  for ex tracting pollen in m inerogenic 
sam ples .  Such a po isonous liquid should  not be 
reco m m en d ed  in a tex t-book; o the r  heavy  liquids 
are  available and  used  for this purpose . A m ong 
the  m ethods  for obtaining abso lu te  pollen values 
noth ing  is m entioned about one widely applied 
techn ique: the adding o f  exotic  pollen grains by 
carefully  calibrated  pollen pellets , so-called 
S to ck m arr  pellets , nam ed after a  D anish geolo
gist. As a whole I find the references  in these 
in tro d u c to ry  chap te rs  too dom ina ted  by British 
li te ra tu re .  Ideas and  applications should be 
sea rch ed  for in a w ider geographical area , al
though  the tex t-book  was originally w ritten  for 
British students.

T he  tw o main chap te rs  o f  the book  are  d e 
vo ted  to pollen m orphology and a pollen /spore  
key respec tive ly .  The application of pollen m or
phological term s is well balanced  to the aim: a 
logical, unequivocal language for identifying 
pollen and  spores by using a key. Ins tead  of 
using one of the dom inan t te rm inologies (Faegri 
& Iv e rsen  and E rd tm an) the au thors  have  ad o p t
ed the  com prom ising  suggestions o f  R eitsm a 
(1970). I think this is a  good solution in o rd e r  to
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simplify the unders tand ing  o f  the key. The pollen 
morphological ch ap te r  is a lso  well illustrated. 
The po llen /spore  key seem s to  be quite  robus t  
and safe for the  N o rth -W es t E u ro p ean  pollen 
flora, w hich is p rom ised  by  the au th o rs  in the 
in troducto ry  w ords .  It is a lso  illustrated  by 48 
fullpage plates o f  p h o tom icrog raphs .  W ithou t go 
ing in to  details  one would  w ish  fo r  som e m ore  
references  to earlier  pub lished  special keys ,  e.g. 
G ram ineae  and C y peraceae  (Faegri & Iv e rsen  
1974, B eug  1961). F u r th e rm o re ,  the  tex t-book  
would be even  m ore  useful if  ex ten d ed  by ad d i
tional po llen /spore  keys fo r  i.a. the M ed ite r
ranean  and the N orth  A m erican  pollen  floras. 
But th is  is a difficult task!

C h ap te rs  six and  seven  d esc r ib e  pollen  d ia
gram  c o n s tru c t io n  and in te rp re ta t io n .  T hey  are  
both  w rit ten  in a concise w ay ,  a lso  useful for 
in tro d u c to ry  teaching, a l th o u g h  som e parts  
could  well be  ex tended . E spec ia lly  the  num erica l 
t r e a tm e n t  o f  pollen data  is an  expand ing  field, 
w hich  m ak es  it possible to h an d le  en o rm o u s  d a ta  
sets. T h is  has recently  m a d e  pollen  analysis  a 
m ore pow erfu l m ethod in pa laeoc lim ato logy  and 
pa laeoeco logy .

T his  tex t-book  is c o n seq u en t ly  reco m m en d ed  
to e v e ry o n e  with an in terest in palyno logy  and  its 
ap p l ica t io n s  in bo tany , eco logy ,  geology, geog
ra p h y  and  archaeology. T h is  is a b o o k  w hich  
may fulfil the expec ta t ions  o f  the  au th o rs ,  m e n 
tioned  in the last chap ter ,  th a t  po llen  analysis 
will b e  m ore  widely ta u g h t  and  applied. W e 
should! a lso  be grateful to th e  pub lish e r  for the  
r e a s o n a b le  price.

B jörn  E. Berglund
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W. Nagl, V. H em leben  & F. E h ren d o rfe r  (eds.) 
1979: G enom e and  ch ro m a tin : organization, e vo 
lution, fu n c tio n .  Sym posium , K aisers lau tern , 
O c tober  13-15, 1978. P lant S ystem atics  and  E v o 
lution. Supplem entum  2. VIII +  284 pages. 
Springer-Verlag, W ien, N ew  Y ork. IS B N  
3-211-81539-2, ISBN  0-387-81539-2 (hardback).

The them e o f  the book, outlined in the in troduc
tory chap te r ,  is genom e d ifferentiation and m o
dification, a com m on d enom ina to r  o f  phylogeny 
and ontogeny. O f re levance  are  thus p ro cesses  
such as polyploidy, s truc tu ra l ch ro m o so m e 
changes, differential D N A  replication and  gene 
amplification. A fu rther  im portan t aspec t  is the  
role o f  noncoding repetitive  D N A , w h e th e r  it has 
to  do with gene regulation or the p rom otion  o f  
som e o the r  function. In the majority  o f  the fol
lowing articles experim ental da ta  in line with this 
general fram ew ork  are  p resen ted . C ases  are  
described  w here differential am oun ts  o f  D N A  
and ex ten t o f  heterochrom atin iza tion  and ch ro 
m atin condensation  are  exp ressed  a t different 
developm ental stages o f  a species and  in tax- 
onom ically  related species. Q uantita tive  and  
qualitative chrom atin  d ifferences seem  to be c o r 
rela ted  with specific developm ental and  p h y lo 
genetic patterns . A lthough som e of the  o b se rv a 
tions and  in terpreta tions need  fu r ther  verifica
tion and evidence before they  can be generally  
accep ted ,  it is nevertheless  stim ulating to  put 
fo rw ard  working hypo theses  and  to find out su it
able experim ental app roaches  for testing the ir  
validity. Actually this has been s tressed  in the  
book which in this regard  has succeeded  in d ra w 
ing a tten tion  to the need  for fu r ther  analysis o f  
certain  not fully unders tood  phenom ena.

W aheeb H eneen


