
B o t a n i s k a  N o t i s e r  1965  • V o l . 118 • F a s c . 4 • L u n d

Studies on Variation in Embryo Sac Development
Second Part1

By H a k o n  H j e l m q v i s t  a n d  F r a n c o  G r a z i

B o t a n i c a l  M u s e u m ,  L u n d ,  a n d  U n i l e v e r  R e s e a r c h  L ab . ,  Z ev e n a a r ,  T h e  N e t h e r l a n d s

4. Oxybaphus nyctagineus

In his investigation of the embryology of Centrospermae R o c é n  (1927, 
p. 23) states tha t  in Oxybaphus nyctagineus  the megaspore tetrad 
formation as a rule takes place in a norm al way through formation of 
4 megaspores, but that  certain deviations occur. One case is described 
and  illustrated where the wall formation is suppressed after the first 
meiotic division but not after the second, so that the tetrad is made up 
of one binucleate cell in the middle with one uninucleate on each side, 
thus a tetrad of “Tridax type”. In another case the wall formation is 
lacking not only after the first division but also after the second, at 
least between the upper nucleus pair; an indication of wall formation 
could be observed between the two lower nuclei. In spite of extensive 
investigative work, the au thor coidd not follow the further development 
of these deviating cases and so fa r  regards them as anomalies, which 
however m ay have a certain theoretical interest.

In a later investigation of the same species C o o p e r  (1949) has 
observed only the norm al type of development and  illustrates also 
tetrads with 4 megaspores, separated by walls.

In view of the different statements concerning the tetrad formation 
and  the incomplete knowledge of the fur ther development of the 
possibly occurring deviations, an  investigation was made of the embryo 
sac formation of Oxybaphus  nyctagineus.  The aim of the investigation 
was also to state w hether the external conditions could play some role 
in the development. Plants were cultivated in pots from seeds obtained

1 T h e  f ir s t  p a r t  o f  th e  in v e s t i g a t i o n  w a s  p u b l i s h e d  111 B o t a n i s k a  N o t i s e r  117, 1964.  

p. 141 —  166.

23 B o t a n i s k a  N o t i s e r  1965.
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from Beäl-Garfield Botanical Garden, East Lansing, Michigan, and 
placed in two greenhouses with regulated and controlled temperature, 
air humidity  and  light conditions in the Plant Physiological Institute 
in Lund, one with higher, the other with lower temperature. The 
experiment began November 19, 1964. In the cooler greenhouse the 
temperature was 11— 15°C. in the first part of the experiment and 
about 13— 17° in the latter, from December 7 onwards. The tem perature 
variations were as a rule very small; the exceptionally occurring 
fluctuations were of very short duration. In the warm er house the 
temperature was about 19— 22°C., with brief fluctuations up to 24— 26° 
and down to 17 or 18°. Fixations of flower buds were made in the 
solution of Navashin-Karpechenko and after embedding in paraffin  
they were cut in the usual way and  stained with hematoxylin according 
to Heidenhain; counterstaining was made with light-green.

General development

An investigation of the material showed that the tetrad of Tridax type, 
with the nuclei arranged after the scheme 1 : 2 : 1, was by far the most 
common. The wall formation thus as a rule is suppressed after the 
heterotypic division (Fig. 1 b) , but not after the homotypic (Fig. 1 c), 
resulting in the formation of one binucleate cell in the middle and one 
uninucleate on either side (Fig. 1 e). In all 218 tetrads were observed in 
the two investigation series, and  among these 196, thus 90 per cent, were 
of the Tridax type. However, observations of the further development 
never showed any instance of the formation of an embryo sac from the 
2-nueleate cell. The embryo sac instead arose from the basal cell, as in

Fig. 1. Oxybaphus nyctagineus. a Megaspore m other cell, b Dyad without wall 
form ation, c Tetrad form ation. W all form ation after the second division but not 
after the first, cl Tetrad form ation. In the second division wall form ation between  
the upper nucleus pair but not between the lower, e Tetrad o f Tridax type. /  
1-nucleate em bryo sac, arisen from  a tetrad of Tridax type, the two upper cells 
degenerated, y In a tetrad of Tridax type both 1-nucleate cells have developed  
into 1-nucleate embryo sacs, the 2-nucleate cell between them has degenerated. 
li Two dyad nuclei in division. No wall form ation between them, but an annular 
swelling of the primary cell wall and an alm ost com plete cytoplasm ic separation. 
i Tetrad of the type 2 : 1  : 1, yet with a stripe in the upper cell that possibly  
corresponds to a degenerated wall, j Dyad with wall formation, k 4-celled tetrad. 
I In a 4-celled tetrad the basal cell has developed into a 1-nucleate em bryo sac, 
the 3 upper have degenerated, m  An abnorm al case with a tetrad of Tridax type 

where there is a connection between the two upper cells. — About X 1020.
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the  N orm al type  (Fig. 1 f ) ; the  sole possibly occu rr ing  exception w as  a 
case (Fig. 1 g) w here  the  u p p e r  1-nucleate cell w as equally  v igorous as 
the basa l cell in a la te r  deve lopm enta l stage, w hile  the 2 -nuclea te  
cen tra l  cell w as quite  degenera ted ; in  this case thus  there  m a y  be a 
chance  fo r  em bryo  sac fo rm a tio n  from  the u p p e r  1-nucleate  cell.

In  less n u m e ro u s  cases there  occurred  u n d e r  b o th  ex p e r im en ta l  
conditions te trads w ith  4 separa te  cells, thus  w ith  the  fo rm u la  1 : 1  : 1 : 1 
(Fig. 1 k) .  In total 17 such  cases were observed am o n g  218 te trads ,  th u s  
about 8 per  cent only. In  tbose cases w bere  the em bryo  sac h a d  b eg u n  
to develop it w as s ta ted  th a t  the  basa l cell fo rm ed  the  e m b ry o  sac 
(Fig. 1 I) ; the  developm ent was thus com pletely  in ag reem en t w ith  the 
Norm al type.

In some cases trans it ions  be tw een  the two te trad  types occu rred , so 
th a t  an  incom plete  wall was form ed a f te r  the  first division. In  two 
cases (both a t  the low er tem pera tu re)  there  thus  w as in the cen tra l  cell 
an  incision, ab o u t  to the m iddle  of the cell lum en , th a t  d iv ided  the  
cy top lasm  incompletely . In an o th e r  case (under the  sam e conditions) 
there was an  a lm ost com plete  in te r ru p t io n  in the cy top lasm  in the  
m iddle  of the cell, bu t no cell m e m b ra n e  occurred ; the wall, how ever, 
h a d  an  a n n u la r  swelling in  the m iddle  of the cell (Fig. 1 h ) .

In ra re  cases some fu r th e r  te t rad  types w ere fo u n d  to occur. In  two 
cases (at the lower tem pera tu re)  thus  te trads  w ere  observed w here  
walls h a d  been fo rm ed  a f te r  the f irs t  division, bu t no w all fo rm a t io n  h a d  
taken  place a f te r  the second division in the u p p e r  p a r t  of the te trad , 
the result being a 2-nucleate  cell above a n d  two 1-nucleate m egaspore  
cells below, thus  w ith  the fo rm u la  2 : 1  : 1. In one of the  cases, how ever, 
there  w as a n a r ro w  stripe in the cy top lasm  of the 2-nucleate  cell w h ich  
m ay  be a degenera ted  wall fo rm a tio n  (Fig. 1 i). In bo th  cases the 
nucleus of the  basa l cell w as b igger th a n  the o ther  nuclei, a n d  co n se ­
quently  the developm ent w as a p p a ren t ly  also in these cases of the  
m onosporic  type, the  basa l cell w inn ing  in the  com petition .

In one case (at the  lower tem pera tu re)  w here  the fou r  m egaspo re  
nuclei were ju s t  form ed, w all fo rm a tio n  occu rred  betw een  the two u p p e r  
nuclei b u t  not betw een the two lower ones (Fig. 1 d ) . In o the r  cases, 
when  there  is a  d ifference in t im e betw een  the  developm ent in the u p p e r  
a n d  lower part ,  the  la t te r  is usua lly  m ore  advanced . T hus  it seems 
p robab le  th a t  no wall w ould  be fo rm ed  betw een  the lower nuc leus  pa ir  
a n d  a te t rad  of the fo rm u la  1 : 3 w ould  arise. Possibly, how ever, a 
delayed m e m b ra n e  fo rm ation  w ould  take  place in the lower par t ,  so th a t  
a  te t rad  of the com m on  type, 1 : 2 : 1, w ou ld  be the  result.
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Another case (at the higher temperature) shows a tetrad that on the 
whole agrees with the common type, 1 : 2 : 1. However, there is a 
connection between the two upper cells; the wall between them is 
incomplete and thus there is here an intermediate type that approaches 
type 3 : 1 (Fig. 1 m ) . Also in this case the development is certainly 
monosporic, since the basal cell is largest, has the higgest nucleus, and 
is in vigorous growth.

With regard to the fact that the most common difference in the tetrad 
organization concerns the wall formation after the heterotypic division, 
it may also be of interest to investigate the dyads, where this wall 
formation may likewise be observed. In order to obtain definite proof 
that a wall is really lacking in a dyad, it is of course necessary to exa­
mine only stages that are comparatively advanced, so that the division 
is fully complete. In all, 10 cases of such dyads without wall formation 
were observed and in addition 16 cases where the second division was 
already in progress hut no wall formation had taken place after the first 
division. Against these 26 cases were 9 where in the dyad stage or a 
little later a wall had been formed after the first division. The percentage 
of cases with wall formation thus is higher when the dyads are 
taken into consideration; this may partly he due to the mentioned aim 
to record only certain — and consequently late — stages of dyads 
without a wall, which may reduce the number of this type.

In two dyads (both at the cooler temperature) a transition between 
the two alternatives was observed: no wall had been formed between the 
dyad nuclei, although these were already in the next division, but there 
was an interruption in the cytoplasm and in one of the cases also an 
annular thickening around it.

The cond i t ion s  at different temperatures

A comparison was made between the tetrad formation of those plants 
that were cultivated at the higher and the lower temperature respec­
tively. The frequency of the different types is visible from lab. 1.

As is evident from the table, the normal tetrad formation, with 4 cells 
separated by walls, was more rare at the higher temperature and had a 
somewhat greater frequency at the lower. In the colder conditions this 
type occurred in 13 cases ( =  13 per cent of the classified cases), in the 
warmer in 5 cases (= 4  per cent), while the tetrad of Tridax type was 
observed in 82 cases ( =  84 per cent) at the lower, 114 cases (95 per cent) 
at the higher temperature. The difference is even somewhat more
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Table 1. Oxybaphus nyctaglneus. Tetrad development at different temperatures

Lower tem perature Higher tem perature 
(about 12— 16°) (about 19—22°)

Number Per cent Number Per cent

Tetrads 1 : 2 : 1 ...................  82
Tetrads 1 : 1 : 1 : 1 ........... 13
Other t e t r a d s .......................  3
T o ta l ......................................  98
Dyads w ithout w a l l   14
Dyads w ith wall ...............  8
T o ta l ......................................  22
No wall after first division 97 
Wall after first division . . . .  23
T o ta l ....................................... 120

84 114 95
13 5 4
3 1 1

100 120 100
04 12 92
36 1 8

100 13 100
81 127 95
19 6 5

100 133 100

evident, if the total num ber of cases where a wall has been formed after 
the heterotypic division is compared with those where this wall is 
lacking; in this case thus the dyads are also taken into consideration. 
In such a calculation the percentage with wall formation at the lower 
temperature is 19, at the higher 5, while the cases without wall 
formation are represented by 81 per cent at I lie lower and 95 per cent 
at the higher temperature.

II may appear astonishing that the normal and complete megaspore 
formation is more common at a lower temperature. In other cases —  
when the question was of the development of the tetrasporic embryo 
sac —  on the contrary a simpler development was found to be more 
common at the lower tem perature ( I I j e l m q v i s t  & G r a z i  1964). It is, 
however, apparently  possible to explain the conditions observed by a 
direct influence of temperature on nuclear division and cell formation, 
even though the explanation at present must be regarded as only a 
working hypothesis. The nuclear division no doubl is accelerated by the 
higher and delayed by the lower temperature. Since the nuclear division 
is a sensitive and  delicate procedure, il is however reasonable to assume 
that il is more strongly affected than cell division and wall formation. 
In the unstable conditions that distinguish Oxybajthus,  where the wall 
formation sometimes occurs, sometimes is lacking after the first 
division, it m ay he conceivable that in a rapid nuclear division the 
chances of a wall formation between the nuclei are smaller, in a slow 
nuclear division on the contrary greater. In the former case there is 
perhaps no time al all for the formation of a wall, or only an incomplete
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wall formation takes place, before Ihe beginning of the second nuclear 
division; in tbe latter case there is with the prolonged time greater 
possibilities for a complete wall formation. — This theory is, as will 
he shown later, in agreement with certain other conditions in parallel
cases.

5. M irabilis ja lapa

Mirabilis jalapa has also been investigated hy RocÉN (1927) as to its 
embryology. This au thor states that the megaspore formation generally 
is normal, with a 4-celled tetrad, but that the wall formation sometimes 
is suppressed, either in the second meiotic division or in both divisions 
(Ro c é n . 1. c., p. 23, 25, Fig. 37 b, e). Also in this case the further 
development of the deviating tetrad could not be followed; in solitary 
cases the author, however, observed mature embryo sacs with up lo 5 
antipodals (1. c., p. 28, Fig. 44 b).

An investigation was undertaken of the embryo sac development of 
Mirabilis jalapa in order to obtain a more complete picture of the 
variations tha t  occurred and fur ther with the aim of studying possibly 
existing differences between different races and between plants culti­
vated under different tem perature conditions.

In the au tum n of 1964 fixations were made of different proveniences, 
cultivated in the Botanical Garden of Lund. The cultivated samples had  
been grown from seed obtained from different botanical gardens and  it 
was obvious, even from their general appearance, that genetical 
differences were present: there were variations in flower colour between 
different samples (red, rose, white, and  variegated), further in leaf 
colour (quite green or more or less yellowish green), in growth vigour 
etc.

The fixations were made from September 29 to October 3 and the 
same methods were used as in the case of O xybaphus : the fixation fluid 
was that of Navashin-Karpechenko and staining was made with hem a­
toxylin according to Heidenhain.

General d eve lop m en t  of the tetrad

The common condition proved to be that the megaspore tetrad was 
made up of 4 separate cells (Fig. 2 a) and thus was of normal organi­
zation. Many deviations occurred, however, as a result of suppression
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Fig .  2.
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of d iffe ren t  walls in the te trad . In  ra re  cases all sep a ra t in g  walls were 
lacking, so th a t  a  4-nucleate  coenom egaspore  arose. An in s tance  o f  this 
is sh o w n  in Fig. 1 b, where, however, there  is a n a r ro w  f issu re  in the 
cy top lasm  in the lower par t .  About equally  ra re  were the cases w here  
the w all fo rm a tio n  had  failed to a p p ea r  a f te r  the he te ro typ ic  division 
an d  a f te r  one of the hom otyp ic  ones, so that one 3 -nuclea te  a n d  one
1-nucleate  cell w ere fo rm ed  (Fig. 2 c). In o ther  cases there  w as  n o  wall 
fo rm ation  a f te r  the first division, b u t  a f te r  the second walls  w ere  form ed 
in b o th  d y ad  cells, a te trad  of T r id ax  type thus  being the result (Fig. 
2 e) . In  m ost of the deviating  cases, however, a w all was la id  dow n af te r  
the f irs t  division, w hereas  no w all fo rm a tio n  occu rred  a f te r  the second 
divisions o r  a f te r  one of them . Fig. 2 d  thus  show s a case w h e re  two
2-nucleate  cells have been fo rm ed  a n d  the deve lopm ent is b isporic , of 
Allium type: a deviation, however, is th a t  in the u p p e r  d y a d  cell there  is 
a fissure in the cy toplasm . In Fig. 2 /  a case is i l lu s tra ted  w h e re  the 
megaspore  nuclei a re  a r ran g ed  in the  position  2 : 1 : 1 ;  a f te r  the  second 
division a wall has  been fo rm ed  in the lower d y a d  cell b u t  no t in  the 
upper. O ften  also in te rm ed ia te  fo rm s betw een  the  d iffe ren t  types were 
found. Besides the deviations a lready  m entioned , the case i l lu s t ra ted  in 
Fig. 2 g m a y  be d em o n s tra ted  as an  instance  w hich  m u s t  m e re g a rd e d  as 
a te tra spo ric  em bryo  sac but w here  cy top lasm  separa t ions  have  ar isen  
a f te r  the  second division, reach ing  abou t lo the  middle  of th e  cell. Fig. 
2 h,  on the o ther  han d ,  shows a trans i t ion  betw een  a te t ra d  of T r id ax  
type and  a tr isporic -m onosporic  developm ent:  in the second  division a 
wall has been  fo rm ed  betw een  the two low erm ost nuclei, b u t  be tw een  the 
two u p p e r  nuclei only  an  incom plete  wall has  arisen. Fig. 2 i show s 
a n o th e r  case; there is here  a lacune  in the  cy top lasm  in the m iddle , w here  
Ihe f irst w all shou ld  have  arisen, a n d  in  1 he up p e r  p a r t  th e re  is no  t r a n s ­
versal wall at all: the te trad  type is thus in reali ty  3: 1. A t ran s i t io n  b e ­
tween tr isporie  an d  te trasporic  development is show n in Fig. 2 j, w here  
the f irst wall is lack ing  and  is rep resented  by only a sep a ra t io n  in the

Fig. 2. Mirabilis jalapa. a N orm al te trad , b 4-nucleate coen o m eg asp o re  w ith  a sm all 
fissure  in the  cy to p lasm  below , c T e trad  of the  type 3 : 1 .  d T e trad  of the  type 2 : 2, 
w ith a fissu re  in the  cy top lasm  of the  u p p e r cell, e T e trad  of the  type  1 : 2 : 1 .  /  
T e trad  of the  type 2 : 1 : 1 .  g 4 -nucleate coenom egaspore  w ith  th e  cy top lasm  
incom pletely  d iv ided a t two places, h T e trad  of T rid ax  type, bu t w ith  th e  u p p er wall 
incom plete, i T e trad  w ith a 3-nucleate  an d  a 1-nucleate cell, the u p p e r  w ith  a c y to ­
p lasm ic se p a ra tio n  a t the m iddle  of the  te trad , j T e trad  w ith  a f issu re  in  th e  cy to ­
plasm  a t the m iddle and  trace  of a wall betw een  the u p p e r nucleus p a ir , k  T e trad  
of the ty p e  1 : 2 : 1  w ith  a  cy top lasm ic  sep a ra tio n  a t the  m iddle. / Y oung te tra d  of 

the type  2 : 1 : 1  w ith  an  incom plete  w all in  the u p p e r cell. —  A bou t X 1020.
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cytoplasm  and  a t race  of a  w all is fou n d  betw een  the two u p p e r  mega- 
spore nuclei. It also h ap p e n s  th a t  two 1-nucleate cells a re  presen t  in  the 
upper or lower p a r t  of the te trad , b u t  th a t  the two rem a in in g  nuclei a re  
sepa ra ted  by  only an  incom plete  w all (Fig. 2 1). And finally , also a 
te t rad  of T r id ax  type m ay  have  in the middle an  incom ple te  d ivision in 
the shape  of a  cy top lasm ic  in te r ru p t io n  (Fig. 2 k) .  All sep a ra t in g  w alls  
in the te trad  m ay  th u s  be incom ple te ly  developed and  all conceivable  
com bina tions  m ay  a p p a re n t ly  occur betw een developed walls a n d  
incomplete separa tions .

The further de v e lo p m e n t

In those cases w here  a n o rm a l  4-celled te trad  is form ed, I he b asa l  cell 
develops into e m b ry o  sac, acco rd ing  to the N orm al type. A special 
interest, however, is l inked  to the developm ent th a t  takes  p lace  w h en  
the te trad  has a dev ia ting  organ iza t ion , especially w hen  it is d iv ided by 
incom plete  par t i t ions .  In those ra re  cases w hen  the  te t rad  has  no 
transverse  walls at all, the developm ent is of course  te trasporic .  W h e n  
a te trad  w ith  one 3-nuc lea te  a n d  one 1-nucleate  cell occurs, the deve lop­
m ent is a t  least in som e cases tr isporic; this is thus ce r ta in ly  the  case 
in the  te t rad  rep ro d u c e d  in Fig. 2 c. A nuc lea r  a r ra n g e m en t  of 2 : 2 in 
the te t rad  of course  implies a b isporic  developm ent an d  if tw o 1-nuclea te  
an d  one 2-nuclea te  cells occur  with the a r ra n g e m en t  2 : 1  : 1 or  1 : 1 : 2, 
the developm ent m a y  he bo th  bi- a n d  monosporic . An in s tance  of a 
m onosporic  em b ry o  sac fo rm ed  fro m  this te t rad  type is sh o w n  in Fhg. 
2 f,  a b isporic  deve lopm ent is, on the o the r  h and ,  seen in  Fig. 3 «: the 
two basa l  nuclei have  begun  to grow  out to a com m on  b isporic  e m b ry o  
sac, w ithou t  a n y  in te rfe rence  from  the w eak  wall trace  th a t  is fo u n d  
betw een them . T h e  te trad  of T r id ax  type (1 : 2 : 1) also show s the sam e  
varia tion : som etim es tin* basa l 1-nucleate  cell form s the em b ry o  sac a n d  
the b inuc lea te  cell degenera tes  (Fig. 2 c), som etim es the b inuc lea te  cell 
develops, as in the e m b ry o  sac sh o w n  in Fig. 3 b, w here  the tw o 1- 
nucleate  cells have  b eg u n  to degenera te  and  the middle cell grow s out 
into em bryo  sac, n o tw i th s ta n d in g  the fact tha t an incom ple te  par t i t io n  
is present.

In Fig. 3 c, how ever, a cond ition  is show n th a t  p ro b ab ly  is a  stage  of 
a developm ent th a t  is m ore  clearly  evident in la ter  stages a n d  im plies 
tha t two incom ple te ly  sepa ra ted  cells grow out into tw o em b ry o  sacs 
that co m m u n ica te  a n d  p a r t ly  fuse. T h e  case reproduced  in Fig. 3 c 
obviously is a te t rad  th a t  on the m iddle  has been incom plete ly  divided
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F ig. 3. Mirabi l i s  j a lapa.  a 2 -n u clea te  em bryo  sac arisen  fro m  the tw o  low er tetrad  
cells , w ith  an in co m p lete  w a ll sep aration , b In a tetrad o f  T ridax  type hut w ith  an  
in com p lete  w all at Ihe m id d le  a 2 -nu clea te  em b ryo  sa c  h as d ev e lo p ed  from  the  
m iddle cell, w h ile  the tw o  1-nu cleate ce lls beg in  to d egen erate , c A 4-nu cleate  
co en o m eg a sp o re  w ith  in co m p lete  Separation  at Ihe m id d le  h as d evelo p ed  into a 

tw o-p arted  em b ryo  sac. —  a - b  X I 020, cX<>50.

into two 2-nuclea te  cells, each  of w h ich  grows out in to  a bisporic 
em bryo  sac.

L a te r  s tages are  rep resen ted  in Figs. 4— 5. Fig. 4 <i show s a n o rm a l  
8-nueleate  e m b ry o  sac, the o th e r  cases i l lus tra te  a  deve lopm ent of two 
em bryo  sacs, tlie one beside the other, w h ich  a re  un i ted  in to  a com m on 
struc tu re .  Fig. 4 b show s one 8-nucleate  a n d  one 4 -nuclea te  em bryo  sac 
w h ich  are  s i tua ted  alongside  each o the r  an d  h av e  fused  together. T he  
4-nucleate  e m b ry o  sac has  qu ite  sm all nuclei (designated  w ith  n) an d  
it is u n ce r ta in  w h e th e r  it is going to develop fu r th e r ;  p e rh ap s  it is 
beg inn ing  to degenera te . T h e  rem ain ing  th ree  figures  show  a very 
peculiar  em b ry o  sac fo rm ation .  Two incom plete ly  sep a ra ted  em bryo  
sacs have  developed from  Ihe sam e te trad  a n d  bo th  have  reached  the  
8-nucleate  s tage and  o rgan ized  in the usua l w ay . In  the  apical part ,
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deg . s.

-  -  e.c

- s
p.n.

n .  -  -

Fig. 4. Mirabilis jalapa. a N orm al m atu re  em bryo  sac. b M ature em b ry o  sac, a risen  
from  tw o th ro u g h  fusion , the  one 8-nucleate, the o th e r 4 -nucleate, w ith  sm all nuclei 
(n). c M ature  em bryo  sac a risen  th ro u g h  fusion  from  tw o. In  the  b asa l p a r t  (5 an tip o - 
dals, in th e  u p p e r p a r t  2 pa irs  o f p o la r  nuclei (p.n.*) an d  tw o egg a p p ara tu ses , the 
one q u ite  no rm al w ith egg cell (e.c.) an d  synerg ids (s.), the  o th e r w ith  d eg enerated  

syn erg id s ((ley. s.) but the egg cell no t yet d egenerated  (e.c.). A boutX 410.

how ever, one of the two egg apparatuses have degenerated or is going 
to degenerate and only one egg apparatus is norm ally  developed. In  the 
basal p art, on the o ther hand, all antipodals are present and those that 
belong to the two em bryo sacs have joined into quite a harm onically  
developed antipodal group w ith 6 antipodal cells or w ith a sm aller
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deg. e. app.
/  \

deg. e. app.

- - s . c .
e .app .-

p.n._

K V

Fig. 5. Mirabil is jalapa. a Mature em bryo sac, arisen through fusion of two. Above 
one degenerated egg apparatus (deg. e. app.) and one functioning (e.c. and s.). Further 
2 pairs of polar nuclei (p.n.) and 5 antipodal cells, one of them  2-nucleate. b Mature 
embryo sac of the same kind. In the apex one functioning and one degenerating egg 
apparatus. 2 degenerated polar nuclei (deg. p. n.) and 2 normal (p.n.) 6 antipodals. —

About X 410.

num ber of cells w ith together 6 nuclei. The behaviour of the polar nuclei 
is som ew hat varying: som etimes (Figs. 4 c, 5 a) all 4 polar nuclei [p.n.) 
are present, sometimes (Fig. 5 b) the two polar nuclei that belong to one 
of the em bryo sacs have degenerated and only the other two persist. 
Perhaps this la tter a lternative is a later stage th a t will come about later 
on, even if in younger stages all 4 nuclei are present. The conditions, 
however, seem to show th a t in the fusion between two em bryo sacs the
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basal elements may very well join into a common unity, but that such a 
harmonic co-operation is impossible in the apical part, where only one 
egg apparatus can function.

The described peculiar development probably explains the fact, 
related in earlier investigations, that the antipodal num ber in Mirabilis 
jalapa  as well as in some related species sometimes is greater than 3.

Differences in different proveniences  and at different temperatures

In addition to the investigation of the general development a comparison 
was also made between the various proveniences that were in cultivation 
as to embryo sac development. A few proveniences were also cultivated 
in greenhouses with different temperatures and  the embryo sac develop­
ment was studied under the different conditions. A difficulty in such 
investigations is the limited num ber of appropriate stages: only one 
embryo sac is as a rule developed in a flower and  there is no strict 
correlation between the development of flower and embryo sac, so that 
it is difficult to find the correct fixation time. Most of the investigated 
samples are on this account represented by a ra ther small num ber of 
cases, in spite of a large material of fixations.

In a comparison between the various samples the deviating cases were 
first classified according to the num ber of walls that had been 
suppressed. W hen only one wall was lacking, a subdivision was fu r the r  
made into those cases where a wall was formed after the first nuclear 
division and the tetrad thus formed after the formula 2 : 1  : 1 (the 2- 
nucleate cell above) or 1 : 1 : 2 (the 2-nucleate cell below), and secondly 
cases with Tridax tetrad (1 : 2 : 1), where no wall arose after the first 
division. In the same way the cases with two suppressed walls were 
subdivided into two classes: on the one hand  the type 2 : 2, with wall 
formed after the first meiotic division, on the other type 3 : 1 (a 3- 
nucleate cell above) and  1 :3  (the 3-nucleate cell below), where wall 
formation had  failed after the first division and after one of the second 
ones. Finally, as a class of their own there were those cases where all 
walls were lacking within the tetrad and a 4-nucleate cell had arisen. 
W hen incomplete partitions occurred, no respect was paid to them in 
this connection: a 2-nucleate cell with incomplete partition was thus 
regarded as nothing more than  a 2-nucleate cell.

Table 2 shows the occurrence of the different types in the investigated 
samples cultivated out of doors in the Botanical Garden of Lund. The
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Table 2. M irabilis jalapa. Tetrad types o f d ifferent proveniences

Type

No. 1 
K arlsruhe

No. 2 
Po zn an

No. 3 
S tu t tgar t

No. 4 
Mainz

No. 5 
Graz

No. 6 
B udapes t

Num- Per Num- Per Num- Per N u m ­ Per Num- Per N u m ­ Per
he r  cent be r  1 cent her cent ber cent b e r  cent ber cent

1 : 1 : 1 : 1 
2 : 1 : 1\
1 : 1 : 2 / ' *  
1 : 2 : 1  
2 : 2  
3 : 1\
1 : 3 /
4 : 0  .........

19 S3 54 62 14 74 21 88 19 83 30 70
2 9 9 10 — — 3 13 1 4 5 12

— — 2 2 2 11 — — — . — 2 5
1 4 11 13 — — — — 3 13 1 2

— — 6 7 1 5 — — — — 3 7

1 4 5 6 2 11 — — — — 2 5

23 87 19 24 23 43

fixations were m ade in the au tum n of 1964, at the end of September 
and beginning of October.

As seen from  the table, three of the samples, Nos. 1, 4, and 5 show a 
rather agreeing percentage of normal tetrads, 83— 88 per cent. The 
samples 2 and 6, however, are more deviating: the former has 62 per 
cent norm al cases against 38 per cent deviating; for the latter the 
corresponding figures are 70 and  30 per cent. Also in the extent of the 
deviations No. 2 surpasses No. 6; while in the latter the cases with 2 or 
3 walls suppressed are 14 per cent, they in No. 2 amount to 26 per cent. 
No. 3 agrees ra th e r  closely with No. 6 in the occurrence of the different 
tetrad types; especially in this case, however, a reservation must be 
made for the small num ber in the sample.

Three samples of Mirabilis jalapa were fur ther cultivated in green­
houses with regulated tem perature for the study of the influence of 
temperature on the embryological development. All 3 samples were 
grown from seed received from the Agrobotanical Garden, Gödöllö, 
Hungary, and  belonged to types with different flower colour. The plants 
were cultivated under the same conditions as Oxybaphus nyctagineus, 
on the one h and  in a greenhouse with about 12— 16°C., on the other 
in a house with about 19 22 C. (see above p. 330). The fixations were 
made in December 1964 and January  1965. The investigated cases were 
classified in the same way as in the preceding table. As “3 cells” those 
cases are designated that have a tetrad with 3 cells only but where owing 
to degeneration it was not possible to say which of the cells was 2- 
nucleate.
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Table 3. M irabilis jalapa. O ccurrence of different tetrad types at 
different tem peratures

1 : 1 :  
1 : 1 2 : 1 : 1  1 2  1 

1 : 1 : 2  ‘ ‘ 1 2 : 2 3 : 1 4 : 0 ! 3 cells O ther
cases

Higher
temperature
No. 4 1 ................ 20 8 2 3 4 1
No. 4 2 ................ — —  — — — 1 1
No. 4 3 ................ 24 6 1 1 — 1 2

Lower
temperature
No. 4 1 ................ 4 1 —

No. 4 2 .............. 0 1 — — —  — —
No. 4 3 .............. — _  — — — —  — —

The percentage of deviating cases, thus, was at the higher temperature 
47 in No. 41 and  31 in No. 43. At the lower temperature the deviating 
cases in No. 41 were only 20 per cent, but owing to the small num ber 
at this temperature the materia l is scarcely fit for comparison, and  the 
same is true about the samples cultivated out of doors — at a 
considerably lower tem perature — , as they belong to other proveniences 
and  genetically founded differences between different proveniences no 
doubt exist. Even though any certain conclusions are not possible in 
this case, it should however he pointed out that  the percentage of 
deviating cases at the higher temperature was considerable, in one of 
the cases higher than  in anyone of the other investigated samples, in 
the other higher than  in all except one. It m ay thus be said that  the 
results are not contradictory to the assumption that in Mirabilis jalapa  
the same conditions exist as in Oxybaphus nyctagineus, viz., that the 
complete tetrad formation with 4 cells is more common at lower 
temperature; probably the conditions are here the same, so that  the 
deviating development is favoured by higher temperature. If this is the 
case, the variation found between different proveniences when culti­
vated in the open m ay quite simply be due to different temperature 
demands of the different samples; a variation in temperature sensitivity 
should, if the proposed view is correct, bring about varying embryo sac 
formation in different proveniences.

6. Ulmus glabra

For several Ulmus species it has been stated that the embryo sac may 
develop according to two different types, the Drusa and the Adoxa 
type (d ’A m a t o  1940, W a l k e r  1950, also H j e l m q v i s t  1964). Tihs
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c
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f m
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Fig. 6. Ulmus glabra, a Megaspore m o th e r  cell w ith  the nucleus in m etaphase ,  regu la r  
division, b Dyad, c Young tetrad ,  d E m b ry o  sac of D rusa  type, with  the nuclei in 
1 : 3-position, e M egaspore  m o th e r  cell with irregular  division, the  ch rom osom es  
spread  over the spindle.  /  T e trad  with 4 bigger nuclei and  10 m icronuclei.  —  X1020.

statement also has reference to a variety of Ulmus glabra, var. Camper- 
downii, that was investigated by W a l k e r  (I.e.). For the main form of 
Ulmus glabra, however, E k d a h l  (1941) reports only the Drusa type,

24 B o ta n is k a  N o t i se r  1965.
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and L e l i v e l d  (1935) has apparently also in U. hollandica var. belgica 
only observed this type. On this account a study was made of U. glabra 
in order to make clear whether more than one type occur here and, if 
this was the case, to investigate whether the occurrence of the types 
may be influenced by the temperature conditions, which might be 
thought to explain the divergent statements of earlier authors. For 
fixation and  staining the same methods were used as in the preceding 
cases.

The Drusa type

Development according to the Drusa type in Ulmus glabra has earlier 
been described by E k d a h l  (I.e.) and we do not have much to add to 
this. After the formation of the dyad and  tetrad nuclei (Fig. 6 a-c) the 
nuclei take up the 1 : 3-position (Fig. 6 d) and then divide into 8, in the 
position 2 : 6 (Fig. 7 a). After a further division the num ber is 16, 4 +  12, 
if no reduction has occurred. This complete num ber is however rare 
and has by us been observed only in one case (Fig. 7 d ) ; the usual 
condition is that division strikes and nuclear degenerations reduce the 
number. E k d a h l  (I.e.) in his material observed that two among the 
basal nuclei in the 8-nucleate embryo sac did not divide further but 
degenerated; if they took part  in the formation of the m ature embryo 
sac at all, the nuclear num ber was 14; as a rule, however, it was not 
more than 12, as these two nuclei had degenerated. Often also further 
degenerations occurred, so that the num ber was still smaller. In our 
material the development was similar; only a somewhat greater 
variation was observed in earlier as well as in later stages. Instead of 
a 4-nueleate tetrad, thus, in some cases only three megaspore nuclei 
were observed, no doubt as a consequence of degeneration of one of the 
4 nuclei. In the subsequent stage, that with norm al development should 
consist of 2 +  6 nuclei, a reduction in the basal group is more common, 
and it may be reduced to 5, 4 (Fig. 7 b) , or only 3 nuclei (Fig. 7 c). This 
is of course due to the fact that one or more of the megaspore nuclei 
have not taken part in the division. If only three nuclei are present in 
the basal part, it may be due to a failing division of all 3 basal 
megaspore nuclei, but it is perhaps more probable that there have only 
been three megaspore nuclei and that one of the two basal nuclei has 
divided, the other has not. Even when 6 nuclei occur in the basal group 
of the 8-nucleate embryo sac, two of these are usually smaller than the 
others and show signs of a beginning degeneration (Fig. l a ) .  The



VARIATION IN EMBRYO SAC DEV ELO PM ENT 347

Fig. 7. U lmus glabra, a E m b ry o  sac of Drusa type w ith  2 +  6 nuclei.  The  2 lowerm ost  
nuclei small  an d  in beginning degenerat ion ,  the o ther  nuclei bigger and  in p rophase.  
b E m b ry o  sac with  2 +  4 nuclei,  c E m b ry o  sac with 2 +  3 nuclei,  d  Mature em bryo  
sac with 4 +  12 nuclei,  the  4 basa l  in degeneration, e Almost  m a tu re  em bryo  sac 
with  4 + 8  nuclei,  the low erm ost  in degeneration. /  E m b ry o  sac with  4 +  6 nuclei,  2 of 

the lower in s trong  degeneration. — a— b, e—/X1020,  c— (7X650.
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Fig. 8.
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reductions in the m ature  embryo sac are as a rule still stronger. Even in 
the mentioned 16-nucleate embryo sac (Fig. 7 d) the 4 basal nuclei are 
obviously in degeneration. And in the case shown in Fig. 7 e the nucleus 
num ber in the embryo sac is 4 +  8 and among the nuclei in the basal 
part one, the most basal one, is in beginning degeneration. Several 
cases with 4 +  7 nuclei were fur ther observed, as well as with 4 +  6 
nuclei; in one of the latter two nuclei were in degeneration when the 
cell formation started (Fig. 7 /), so tha t  the m ature embryo sac would 
finally be only 8-nucleate and of the same appearance as the norm al 
type, though resulting from another development. A common anom aly 
is the formation of micronuclei. There m ay be, for instance, 1— 3 such 
nuclei at the meiosis, which later divide so that the num ber increases. 
However, the num ber may also be greater as in the case reproduced in 
Fig. 6 f  where 10 micronuclei are present. The cause of the appearance 
of these micronuclei is of course irregular nuclear divisions; some 
chromosome material is not included in the nuclei in formation bid 
forms small nuclei of its own.

The Adoxa type

The Drusa type was in our material of Ulmus glabra Hie dominating. 
Parallel to this, however, there occurred in some cases a development of 
Adoxa type. The first sign of this development is the migration of the two 
dyad nuclei to different poles of the embryo sac and the formation of a 
vacuole between them (Fig. 8 a). In the subsequent development two 
nuclei are formed in the upper and two in the lower part of the embryo 
sac, separated by the central vacuole (Fig. 8 b— c). The basal nuclei 
sometimes are smaller than the apical ones (Fig. 8 c), in agreement with 
the general tendency to favour the micropylar part as against the 
chalazal part of the embryo sac, which also could be observed in the 
Drusa type. Through a further division an 8-nucleate embryo sac is 
formed of normal appearance. However, this 8-nucleate embryo sac

Fig. 8. Ulmus glabra, a 2-nuc.leate em bryo sac o f Adoxa type, b 4-nucleate em bryo  
sac with 2 nuclei al the side of each other in the upper part, 2 in the lower part. 
Adoxa type, c 4-nucleate embryo sac of Adoxa type, a little older stage, d 3-nucleate  
em bryo sac with the basal nucleus bigger, certainly arisen through fusion of two. 
e 3-nucleate embryo sac with the nuclei in division, in the two upper nuclei about 
14 chrom osom es, in the basal about the double number. Chrys. cinerariifolium  type. 
/' Another case of the same type, the same division, g Megaspore mother cell with 
restitution nucleus and (5 m icronuclei, h 2-nucleate em bryo sac with big and irregular 

nuclei, i Mature em bryo sac with 4 nuclei only. — a— /?X l020, r'x650.
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may be difficult to recognize with certainty, as also the development of 
Drusa type through degeneration m ay result in an embryo sac of 
similar structure. However, if an 8-nucleate embryo sac is just in
formation or has just been formed, but no degenerating nuclei are
perceivable, it in all probability is a case of the Adoxa type.

Also in this type micronuclei sometimes occur: in one case there were 
in addition to 4 bigger nuclei, 2 above and 2 below, 2 quite small 
micronuclei.

The Chrysanthemum cinerariifol ium type

A third type, the Chrysanthem um  cinerariifolium type, was also found 
to occur in Ulmus glabra now and then. W hen Ihe megaspore nuclei
were in division, it could in a few cases be observed that there were
three division figures, two small and one bigger (Fig. 8 c and  /’). The 
two smaller chromosome groups contained — even if no exact calcula­
tion was possible — certainly the haploid chromosome number. This 
number is according to earlier investigators 14, which we have bad an 
opportunity to confirm, in megaspore mother cells as well as in pollen 
mother cells. The greater chromosome group had about twice the 
number. This group was situated at the base of the embryo sac, one of 
the smaller in the apex, the olher between these two. The fusion between 
the two megaspore nuclei can obviously take place as early as in their 
resting stage; Fig. 8 d shows a coenomegaspore with three nuclei, one 
of which, the basal one, apparently  has arisen through fusion of two. 
One embryo sac of this type was further observed in the 6-nucleate 
stage; il contained at the base two big, somewhat irregular nuclei with 
several nucleoli and in the same basal group, beneath the m ain vacuole, 
two smaller nuclei with one nucleolus each; in the upper part of the 
embryo sac Ihe nuclei were indistinct, but there were here probably  two 
smaller nuclei. This embryo sac type should through a fu r the r division 
become 12-nucleate, with 8 haploid and 4 diploid nuclei, the latter in 
the basal part; it is however difficult to recognize, since differences in 
size between the antipodals occur also when they are of the same 
chromosome level and reductions of the basal nuclei in both types m ake 
the antipodal num ber undecided.

The occurrence of diploid antipodals, as a result of a development 
according to the Chrys. cinerariifolium type, has a special interest with 
regard to I lie statements given by F k d a h l  (1. c.) about embryo 
formation from antipodals in Ulmus glabra. He found that one or two
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of' the an t ip o d a ls ,  w h ich  w ere big a n d  resembled eggcells, could grow 
out into em bryos ,  as big a n d  vigorous as the em bryo  fo rm ed  from  the 
egg cell. W h e n  an  ex tra  em bryo  was fo rm ed  beside the no rm al one, thus 
from  a synerg id , it on  the c o n tra ry  was considerab ly  m ore  w eakly  
developed. A reasonab le  ex p lana tion  is that such an  em bryo  ow ing to 
its hap lo id  n a tu re  is w eak ly  developed a n d  th a t  the  an tipodal em bryos 
are  d ip lo id  a n d  011 this account equally  vigorous as th a t  one th a t  is 
fo rm ed  from  the egg cell. T he  diploid c h a rac te r  of some an tipodals , 
thus, sh o u ld  be the ex p lana tion  of the  fact that from  here  som etim es 
em bryos  a re  fo rm ed  w ith  quite  a n o rm a l  ap pearance . It is here  —  if 
this exp lan a t io n  is correc t —  not a case of true apomixis, bu t of 
pseudom ixis  in the sense of W i n k l e r ; a reduction  division has  taken  
place a n d  a f te r  th a t  a fusion  between two nuclei in the em bryo  sac.

Spec ia l  d e v ia t io n s

In one case a m a tu re  em bryo  sac was observed that had a peculiar  
s truc tu re ,  on ly  4 nuclei, one egg cell, two po lar  nuclei, an d  one an tipoda l  
(Fig. 8 i ) . Such  an  em b ry o  sac is of the sam e o rgan iza tion  as an em bryo  
sac of the  P lu m b ag e l la  type, but a fusion of 3 nuclei accord ing  to the 
B am bacioni p h enom enon , w h ich  is cha rac ter is t ic  of the P lum bagella  
and  F r i t i l la r ia  types, has  not been observed in the species, and  no th ing  
in the  size of the nuclei indica tes  a p receden t fusion. W e  shou ld  ra th e r  
in te rp re t  this em bryo  sac as hav ing  a risen  w ithou t reduction  as a stage 
in a r a re  apom ic tic  developm ent. T h e  meiosis is in U. ylabrti  f requen tly  
ra th e r  i r regu la r ,  the ch rom osom es a re  often i r regu la r ly  sp read  over the 
sp ind le  (Fig. t ie ) ,  lagging ch rom osom es m ay occur, and  micronuclei 
a re  n o t  se ldom  form ed. In connection  with these irregularit ies  is the 
fact th a t  res t i tu t ion  nuclei occasionally  occur. An instance of this is 
show n  in Fig. 8 7, w here  a big ir reg u la r  resti tu tion  nucleus a n d  6 
m icronuc le i have  been fo rm ed  as a result of the first meiotic division. 
Fig. 8 h m ay  represent a la ter s tage in the developm ent of the restitution 
nucleus: there  are  here  two big, som ew hat ir regu la r  nuclei tha t  have 
m igra ted  to the poles of the  em b ry o  sac, sepa ra ted  by  a large vacuole. 
A deve lopm ent of u n red u ced  em bryo  sacs thus  does not a p p ea r  
impossible, an d  if the observed devia ting  em bryo  sac is such a one, 
this could  exp la in  its pecu lia r  s t ruc tu re ,  w ith o u t  synergids and  with 
only 4 nuclei. It m ay  be pointed  out tha t  m an y  par t ia l ly  apom ictic  grass 
species ( B r o w n  & E m e r y  1958) on the  one han d  have  n o rm a l  8-nucleate  
em b ry o  sacs, 011 the o th e r  u n red u ced  em bryo  sacs w hich  as a ru le  have
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Table 4. U lm us glabra. Occurrence of various em bryo sac types in 
different tem peratures

T rea tm en t
Drusa  type A d o x a ty p e Chrys. ein. 

type

Chrys. ein. 
or

Drusa  type
O thers Cell

fo rm at ion

Num- Per  
b e r  cent

Num- Per 
ber cent

Num- Per 
ber cent

Num- Per 
ber cent

Num- Per  
be r  cent

Num- Per  
ber cent

15— 19°
26— 27°

62 78 
46 87

14 18
8 6

1 1 
1 2

1 1
1 2

1 1
2 4

only 4 nuclei (yet with another organization than  the 4-nucleate embryo 
sac of Ulmus).  If the interpretation of the 4-nucleate embryo sac is 
correct, it should correspond to an embryo sac of the Adoxa type with 
one division less than  normal. That the development in an embryo sac 
arisen from a restitution nucleus is abbreviated is ra ther plausible with 
regard to the fact that the formation of the restitution nucleus 
corresponds to the first meiotic division and the subsequent 2-nucleate 
stage may be regarded as a correspondence to the tetrad formation, 
with 2 diploid spore nuclei instead of 4 haploid ones. In both unreduced 
and reduced embryo sacs, thus, one division takes place after the spore 
formation.

Influence of temperature condi t ions

In order to study the influence of the temperature conditions on the 
embryo sac development an experiment was made in February  19(54 
with cut off branches which were put in climatic chambers with 
different temperatures.

The branches were taken from one tree only, cultivated in Lund, 
and were placed in water, one sample in a climatic cham ber with 
26— 27 C., another in a cham ber with 15— 19 C. The experiment began 
February 20 1964. Fixations were made with short intervals; app ro ­
priate stages were obtained in the fixations from Febr. 24— 26 in the 
higher temperature, from Febr. 26— 29 in the lower. The occurrence of 
different embryo sac types in the two temperatures is visible from 
Tab. 4. Dubious cases were left out of account.

As visible from the table, the Drusa type is the dominating, with 78 
and 87 per cent, respectively, of (he determined cases, whereas the Adoxa 
type is comparatively infrequent and the Chrys. cinerariifolium type 
still more rare. It is however possible that some cases of m ature embryo 
sacs that have been classified as the Drusa type belong in reality to the
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Chrys. cinerariifolium type, since, as mentioned above, il is very 
difficult to distinguish between the two types in later stages. Thus, in 
a comparison it seems most correct lo put these two types together; in 
the higher tem perature the num ber then vill be 64, i.e. 81 per cent, in 
Ihe lower 47, m aking 89 per cent.

In a comparison between the two temperatures the great difference 
as to the Adoxa type is especially conspicuous. In Ihe lower temperature 
il occurs in 18 per cent of the cases, in the higher only in 6 per cent. If 
Ihe Adoxa type is compared with the total num ber of Drusa and Chrys. 
cinerariifolium cases in the lower temperature the percentage is 22 114 
out of 64), in Ihe higher 6 (3 out of 47).

Those cases which have been designated in the table as “cell 
fo rm ation” no doubt represent a break-down of meiosis, with formation 
of a cell row from the megaspore mother cell instead of an embryo sac. 
This development was more common in Ulmus laevis and will on this 
account have a more detailed treatment in the following chapter.

7. Ulmus laevis

An investigation of the embryo sac development was also made in Ulmus 
laevis, a species that has not been treated earlier. Material was obtained 
from two trees cultivated in the Botanical Garden of Lund and the 
investigation was performed in Ihe beginning of Ihe years 1964 and 
1965; branches of the trees were then cut off and placed in water in 
greenhouses with regulated temperature. Fixation and staining methods 
were the same as in U. glabra.

The Drusa type

The deve' , ent of Ulmus laevis was on the whole the same as in 
U. glabra. The tetrad arose without wall formation (Fig. 9 a) ; also 
here there were sometimes only 3 megaspore nuclei, probably owing to 
degeneration of one of the original 4 nuclei, a degeneration that could be 
observed in some case. A formation of micronuclei was also here not 
rare. The Drusa type was dominating: the 4 megaspore nuclei took up 
a 1 : 3-arrangem ent (Fig. 9 b) and after a new division the number was 
2 +  6 (Fig. 9 c). Also in this stage some degeneration phenom ena were 
observed in the basal part, or at least a less good development here; 
thus in one or two cases there were 4 small nuclei al the base that did

^
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Fig. 9. U lm us laevis , a Y oung tetrad, b T he tetrad nuclei arranged  in 1 : 3 -p o s itio n . 
D rusa type, c 8 -n u clea te  em b ryo  sac w ith  2 +  6 n u cle i, the 4 low er nu clei sm a ller  and  
in restin g  stage, the rem ain ing  larger and in prop h ase. <1 M ature em b ryo  sac  w ith  

6 an tip o d a ls . e E m b ryo  sac w ith  8 a n tip od a ls. —- X 1020.

not show  a n y  signs of division, w hile  I wo bigger nuclei above them  as 
well as the two apical nuclei were in p rophase  of the next division 
(Fig. 9 c). If the 4 sm all nuclei pers is t  in the m a tu re  em bryo  sac, the  
n u m b er  of nuclei will be 12, 4 +  8,: how ever a degeneration  of one of 
them  or m ore  m ay reduce  the n u m b er .  It w as observed that the  n u m b e r
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of antipodals could vary between 4 and 8; if the lower polar nucleus 
was included, I he nucleus num ber in the lower part of the embryo sac 
was thus 5—9 instead of 12, as a consequence of division strikes and 
degenerations. Fig. 9 d shows an embryo sac where only 6 antipodals 
are present, Fig. 9 e an embryo sac with 8 antipodals.

D e v e lo p m e n t  according  to the Adoxa type

As in Ulmus glabra, in rare cases there occurs a development according 
to the Adoxa type also in U. laevis. The total num ber of cases with Drusa 
development tha t  were observed was 69, while the Adoxa type was 
stated in 5 cases only. An instance of this type is shown in Fig. 10«, 
a 4-nueleate em bryo sac with 2 nuclei above, 2 below the large central 
vacuole. It is here also a case of favouring of the apical par t  of the 
embryo sac in relation to the basal region; the two upper nuclei are 
greater and in prophase of division, whereas the basal nuclei are 
distinctly smaller and still in resting stage. Two excluded chromosome 
fragments are visible outside the nuclei; in other cases micronuclei are 
formed, as in the embryo sac reproduced in Fig. 10 b, which has two 
larger nuclei in the upper and two in the lower part and consequently 
belongs to the Adoxa type, bid where there in addition is one micro­
nucleus. Mature embryo sacs of Adoxa types no doubt also occurred : 
also in this species they are, however, difficult to distinguish from 
em bryo sacs of Drusa type with strong nuclear degeneration.

The Chrysan the mum  cinerari ifol ium type

In one or two cases also in Ulmus laevis a development according to the 
C hrysanthem um  cinerariifolium type could be stated. In one of the 
cases the embryo sac in question was 6-nucleate (Fig. 10 c), with 2 
nuclei in the upper part, 4 in the lower. The two upper nuclei as well 
as 2 of the lower ones were in division and the chromosomes were here 
certainly of the haploid number. One of the two remaining nuclei was 
in prophase to division; it was very great and contained approximately 
28 chromosomes, while the other, at the base of the embryo sac, was 
also comparatively large, but was in resting stage, possibly going to 
degenerate, as often happens with the basal nuclei of Ulmus. In all 
probability this embryo sac has developed according to the Chrysanthe­
m um cinerariifolium type. The division of the megaspores has given 
rise to 4 haploid and 2 diploid nuclei, most of which now undergo a
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Fig. 10. Ulmus laevis, a 4-nueleate em bryo sae oi' Adoxa type, b Em bryo sac of 
Adoxa type w ith 4 big nuclei and one m icronucleus, c Em bryo sac of Chrys. 
cinerariifolium  type w ith 6 nuclei, 4 o f them in m etaphase (obliquely cut), one in 
prophase with about 28 chrom osom es, one in resting stage, d— f  Cell form ation from  

the m egaspore m other cell with 4, 6, and 3 cells, respectively. —  X1020.

new division, probably giving 11 nuclei as a result. — In another case 
a younger stage was observed where the megaspore nuclei were just in 
division. There were here 3 division figures: one haploid chromosome 
plate in the apex, one division figure of about the same size in the 
middle, and a third division figure in the lower part. This basal group 
was seen from the side and  the closely packed chromosomes were
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Table 5. U lm us laevis. Trials with different tem perature.

T rea tm en t  D rusa  type Chrys. ein. | E a r ly  stages 
type without wall

E arly  stages Cell
without wall fo rm at io n

15
40
14

32
21
35

48
28

impossible to count, but apparently  they were of a considerably higher 
num ber than  in the two other division figures. Probably it was a case of 
the Chrys. cinerariifolium type, with one diploid and two haploid 
nuclei.

Also in the case of Ulmus laevis a few experiments were made concern­
ing the influence of different temperatures on the embryo sac devevlop- 
ment. One of the trials began December 31, 1963, when twigs from two 
trees cultivated in the Botanical Garden of Lund were placed in two 
climatic chambers, one of them with a temperature of about 30°C., 
the other with about 20°. In the former the fixation of the flower buds 
was made Jan u a ry  7, 1964, in the other January  8— 14. In the begin­
ning of 1965 a new trial was made with twigs from the same trees that 
had been used in the preceding year. The trial began Jan u a ry  23. This 
time a lower tem perature was used, about 10 C. The fixations were 
made February  6— 9 and  the temperature had then since Jan u a ry  27 
been almost constant, 10-—11°C. The results are evident from table 5.

As seen from the table, a comparatively great num ber of megaspore 
mother cells (designated “cell fo rm ation”) had not developed in the 
usual way through meiosis without wall formation, but had  divided 
through mitotic divisions, forming a row of 1-nucleate cells. Often the 
num ber of cells in such a row was 4, as in a megaspore tetrad (Fig. 
10 d), but it could also be greater, 5— 6 (Fig. 10 e) or smaller, only 3 
(Fig. 10 /). As a rule the cells and nuclei that arose in this way had quite 
the same appearance as common somatic cells and nuclei. Obviously it 
was here a case of break-down of meiosis, which —  in the actual condi­
tions —  was more common in Ulmus laevis than in U. glabra. In excep­
tional cases the nucleoli in these cells were somewhat deviating, bigger 
than the nucleoli of somatic cells, and in a few cases the nuclei had 
divided into two and the cell grown out into a structure similar to a 2- 
nueleate embryo sac. No fu rthe r development was however observed,

Influence of temperature
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and  the instances mentioned should perhaps be regarded as a remini­
scence of a development that  was never fulfilled. From  the table is clear 
tha t  the break-down of meiosis occurred especially in higher tem pera­
tures. In the highest temperature, 30°, in no less than 48 cases or about 
half the total number, the meiosis was replaced by common cell divi­
sions. In a tem perature of 20 the num ber was lower, 28 of 90, thus 31 
per cent, and in the lowest temperature, 10°, no such cases were observed.

As to the relation between the different embryo sac types it is firstly 
evident that the Drusa type was also here considerably more common 
than the Adoxa type. In the intermediate temperature, 20°, as a matter 
of fact no case at all of Adoxa type was observed, whereas 40 cases of 
development of Drusa type occurred. In the lower temperature, I f ) ,  
however, the Adoxa type appeared in 3 cases against 14 for the Drusa 
type, in agreement with the conditions stated for Ulmus glabra that the 
Adoxa type is favoured by lower temperature. Also in the highest 
temperature, 30°, there were however two cases of the Adoxa type, 
against altogether 16 of Drusa and Chrys. cinerariifolium type. It is 
possible that a high temperature that is above the optimal conditions 
to some extent m ay also favour the Adoxa type.

Discussion

The theory that was used to explain the variations in Oxybaphus  
mjctagineus may also be applied to the conditions in Ulmus. We should 
thus explain the varying frequency of the Drusa and Adoxa types at 
different temperatures with the balance that is present between the 
nuclear division on the one hand  and the cell growth on the other. Our 
theory is that the nuclear division as a more sensitive process is more 
strongly affected by a change in temperature than the cell growth and 
the vacuolization associated with this. At low tem perature the nuclear 
division is on this account delayed in relation to the cell growth and in 
a megaspore mother cell of Ulmus it comparatively often occurs that 
after the formation of the dyad nuclei the cell already is so large that 
a central vacuole is formed; with that a development according to the 
Adoxa type is decided. At higher temperature the nucleus divides ra ther 
rapidly in relation to the cell growth and the 4-nucleate stage has then 
in numerous cases been reached before vacuolization takes place; 
consequently the nuclei can without interference take up the 1 : 3- 
position and the Drusa (or Chrys. cinerariifolium) type may arise. It is 
possible that in very high temperature the nuclear division is again
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delayed in relation to the cell growth and the Adoxa type on this account 
has a greater frequency.

This theory may apparently  also be applied to other genera with 
varying embryo sac development, as Tamarix.  In Tamarix  the Plumba- 
gella type also occurs and  especially in T. parviflora it showed a 
considerable increase at lower temperature. This m ay be explained by 
a delay of the nuclear divisions in relation to the growth of the embryo 
sac, implying a tendency to cell formation even at the (secondary) 4- 
nucleate stage. In any case the variation in embryo sac formation 
should certainly not be explained by a capacity of the plant to choose at 
lower tem perature a simpler development; the plant does not reflect 
and choose the one or the other way of development. A direct influence 
of external conditions must instead be the deciding factor for the 
development and an assumption about different sensitivity of the nuclear 
division and the cell growth appears to give a reasonable explanation 
of the variations.

Summary

In Oxybaphus nyctagineus  the megaspore tetrad usually consists of one ‘2- 
nucleate cell in the middle and one 1-nucleate on either side. The 2-nueleate 
cell, however, never devlops further,  but the development is monosporic. In 
less numerous cases a tetrad was also found that was made up of four 1- 
nucleate cells. A comparison between the development in two different tem ­
peratures showed that the normal, 4-celled te trad was more common in the 
lower temperature.

In Mirabilis jalapa  the tetrad is in most cases formed according to the normal 
type, but num erous deviations occur, distinguished by the suppression of one 
or more of the transversal walls. The development may be mono-, bi-, tri-, or 
tetrasporic. Incomplete partitions often occur and the m ature  embryo sac may 
then sometimes be formed by fusion of two embryo sacs and have 6 antipodal 
nuclei, and 4 polar nuclei, but only one functioning egg apparatus, the second 
having degenerated. A certain difference in the occurrence of deviations was 
found between different proveniences and also in this species there is probably 
an increase of the deviating types at higher temperatures.

In Ulmus glabra the Drusa type is dominating but the Adoxa type sometimes 
occurs and the Chrysanthem um  einerariifolium type was found in some cases. 
W hen the la tter type occurs, a formation of diploid antipodal embryos may 
be thought to occur. Degeneration of nuclei is common, especially in the basal 
part  of the embryo sac, and the occurrence of micronuclei is not rare. In one 
case a 4-nucleate embryo sac was observed that was assumed to have arisen 
without reduction as a link in an apomictic development. A comparison of 
the development at two different temperatures showed tha t the Adoxa type 
was more rare in the higher temperature.
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In Ulmus  laevis  th e  co n d itio n s are , b ro ad ly  spoken , the sam e as in  U. glabra.  
T he  sam e em b ry o  sac  types o ccu rred  h ere  an d  the  A doxa ty p e  w as also  h e re  
ra re : it w as to ta lly  a b sen t in a tr ia l w ith  a b o u t 20 te m p e ra tu re  a n d  o ccu rred  
in a few  cases in a low er as w ell as in a h ig h e r te m p e ra tu re .

In  b o th  Ulmus  species a b reak -d o w n  of m eiosis w as ob serv ed  in a n u m b e r 
of cases. T h is p h e n o m en o n  w as m o re  com m on  in  Ulmus  laevis  an d  o c c u rre d  
th e re  especially  a t h ig h e r tem p e ra tu re s .

T h e  v a ria tio n  be tw een  d if fe re n t types of em b ry o  sac d ev e lo p m en t in  th e  
sam e species an d  even in d iv id u a l can  p e rh a p s  be due  to ch an g es in the b a lan c e  
betw een  n u c lea r d iv ision  an d  cell g row th .
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Floran i Stoby socken

Orm bunkar och fröväxter

A v  A l f  O r e d s s o n

Botaniska museet, Lund

Inventering

Floran i Stoby socken inventerades 1952— 56 av en grupp ungdom ar 
från  socknen, bestående av Å k e  L ö n n ,  T h o r s t e n  P e r s s o n ,  Å k e  

P e r s s o n ,  K u r t  S v e n s s o n ,  R o l f  W i t t s t r ö m  och förf. Den del av 
socknen som ligger söder om järnvägen Hässleholm— Kristianstad 
(sekt. 9) ingick i H. W e im a r c k s  undersökning av flora och vegetation i 
Nävlingeåsområdet 1942. Ett 20-tal botanister h a r  vid enstaka tillfällen 
fört anteckningar i Stoby socken, flitigast F. H å r d  a v  S e g e r s t a d  1920. 
F rån  Ballingslöv har  åtskilliga lokaler meddelats av en ortsbo, N i l s  

K a r l s s o n  ( f ) .

Geografi

Stoby socken är belägen i det inre av nordöstra  Skåne. F rån  en punk t 
4 km S Hässleholm sträcker sig socknen 17 km  åt NNO till Lursjön. 
Ytan är 73 km 2, sedan staden 1942 inkorporerat 13 km 2 mellan Finja- 
sjön och Ljungdala mosse. Almaån, som avvattnar Finjasjön till Helga 
å, ringlar i ostnordostlig riktning genom socknen. I norra  delen av Stoby 
socken finns 4 större sjöar. De ligger i rad på kortare inbördes avstånd 
än 1 km. Tre av dem delas med grannsocknar. Två järnvägslinjer 
passerar genom Stoby, nämligen Malmö— Stockholm med 10 km och 
Hässleholm— Kristianstad med 2,5 km. Socknen har indelats i 9 sek­
tioner. Fig. 1 och 10.

Lägst höjd över havet h a r  bäcken mellan sekt. 6 och 8 med 27 m. 
Lägre än 50 m ligger drygt hälften av socknens yta. Av återstoden når 
större delen ej 75 m. Sålunda är endast 1/10 av socknens yta belägen

25 B o t a n i s k a  N o t i s e r  1965.
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mellan 75 och 100 m ö.h., medan knappt 1 km2 överstiger 100 m. Högst 
når en punkt på Göingeåsen i södra sekt. 9 med c. 120 m. Fig. 2.

På över 50 meters höjd finns nästan enbart morän, med smärre 
insprängda torvpartier. Skogen, som täcker omkring hälften av socknens 
yta, växer huvudsakligen på morän. Fagus sylvatica är det dominerande 
trädslaget i sekt. 1, 2 och 3, samt på Göingeåsen. 1 övrigt förekommer 
mest blandskog med Betula verrucosa, Pinus sylvestris och Quercus 
robur. Planterad eller självsådd Picea abies är vanlig. Fig. 3 och 4.

Lägre områden täcks huvudsakligen av sand och torv. Rullsten finns 
i ett åssystem från Röinge till Ballingslövsjön, i ett kortare åssystem i 
Rättelöv, samt mellan dem i sekt. 5. På torra, öppna platser, vanligen 
på sand eller rullsten, förekommer över hela socknen Anemone 
pulsatilla, Filago minima, Jasione montana, Teesdalia nuclicaulis, 
Thymus serpyllum, Veronica verna och Viscaria vulgaris. Fig. 4.

Hornbländegnejs går i dagen flerstädes i sekt. 1, 2 och 3, samt i södra 
sekt. 9. Inom både det större området i nordväst och det mindre i söder 
finns Carex elongata i många av kärren. I övrigt är arten känd från 3 
lokaler. Asplenium trichomanes, Cardamine hirsuta och Carex digitata 
är i det närmaste begränsade till nämnda nordvästra område och är 
där ganska vanliga. Fig. 5.

Med avseende på vegetationen kan socknen indelas i 4 fattigare och 3 
rikare områden. Ett underjordiskt kalkbrott finns i det södra rikare 
området, vid Röinge. Smärre kalktag förekommer både i det mellersta 
och det norra rikare området. Fig. 3.

Fattigare vegeta t ion

Hedskog är förhärskande. Vanliga i socknen och karaktäristiska för 
urbergsbygder är Equisetum sylvaticum, Lycopodium annotinum, 
Phegopteris polypodioides, Pteridium aquilinum, Ramischia secunda, 
Trientalis europaea, Vaccinium myrtillus och V. vitis-idaea. (loodyera 
repens har påträffats i Arkelstorp, Listera cordata i Arkelstorp och 
Algustorp, Lycopodium clavatum i sekt. 1, 2, 4, 6 och 9, Moneses 
uniflora vid Pinkatorp. Quercus petraea är vanlig längst i nordost.

På hedar i fattigare områden förekommer flerstädes Antennaria 
dioica, Arctostaphylos uva-ursi, Amica montana och Hypochoeris 
maculata.

Fukthed, vanligen använd som betesmark, finns huvudsakligen i 
fattigare delar av sekt. 5, 6, 7 och 8. 1 dessa sektioner har Erica tetralix 
noterats på 14 lokaler, i övriga sektioner på 4, Juncus squarrosus på 3
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resp. 1, Pedicularis sylvatica  på 4 resp. 2, samt Vaccinium uliginosum  
på 20 resp. 8.

Dikning och torvtäkt h a r  förekommit på  alla större och de flesta 
mindre mossar. På Näs mosse, bäst bevarad av de större, domineras 
planet av Calluna vulgaris, E m petrum  nigrum  och Eriophorum  
vaginatum,  med inslag av Andromeda polijolia, Betula verrucosa, Erica 
tetralix, Pinus sylvestris, Rubus chamaemorus, Trichophorum caespi- 
tosum  ssp. caespitosum  m.fl. 1 torvgravarna växer, förutom mera 
triviala arter, Drosera intermedia, D. rotundifolia, Ledum palustre, 
Oxycoccus palustris och Rhynchospora alba.

Fattigkärren, gärna i anslutning till fuk thed  eller mosse, närm ar sig 
oftast m agra typer av r ikkärr.  Mest u tpräg la t  är ett fattigkärr, till en 
del övergående i mosse, beläget NV Brasakalit. Här förekommer 
Andromeda polifolia, Betula pubescens, Calluna vulgaris, Carex cane­
scens, C. diandra, C. limosa, C. nigra, C. rostrata, Deschampsia flexuosa, 
Drosera intermedia, D. rotundifolia, Dryopteris spinulosa, Erica tetralix, 
Eriophorum angusti folium, E. vaginatum, Equisetum fluviatile, Ledum  
palustre, Menyanthes tri foliata, Oxycoccus palustris, Peucedanum  
/xdustre, Pinus sylvestris, Potentilla erecta, P. palustris, Rhynchospora  
(dba, Rubus chamaemorus, S(dix aurita, Vaccinium uliginosum  och V. 
vitis-idaea.

Osmunda regalis växer i Almaån vid Algustorp och Strömsfors, samt 
i en bäck 1 km NV Tockarp, Potamogeton alpinas i sam m a bäck mellan 
Pinkatorp  och Tockarp, P. polygonifolius  1 km SV Ballingslöv, Ö 
Sjötorp och 1,5 km NNO Strömsfors, Sparganium glomeratum  NNO 
Skoghem och 1 km NNV Skoghem. Samtliga lokaler för dessa 4 arter 
är sålunda belägna i norra hälften av socknen. Calla palustris före­
kommer inom samtliga fattigare områden, men har  endast i sekt. 1 
observerats inom ett rikare.

Lursjön (55 m ö.h.) är socknens enda växtplats för Sparganium  
Friesii. I Lursjön och Skärsjön (51 m) är Lobelia dort m anna  vanlig, 
medan arten i O ttarpasjön och Ballingslövsjön (båda 41 m) påträffats 
på 3 lokaler. Carex ebda, som föredrar näringsrik t vatten, förekommer 
flerstädes i de båda lägre sjöarna, men saknas i Lursjön och Skärsjön.

Arter karaktäris tiska för den fattigare vegetationen har karterats på 
fig. 6 och 7.

Fig. 5. H ornbländegnejs. Arter som i det närm aste är begränsade till det större, 
nordvästra  om rådet med denna bergart och där är ganska vanliga.

Fig. 6. Några a rte r karak täristiska för den fattigare vegetationen.
Fig. 7. Några a rte r begränsade till torvmossar.
Fig. 8. Ängsskogsarter.
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Rikare vegetat ion

L övb ack arn a NY R öin gegård en  har sock n en s r ik aste lu n d vegeta tion . 
Här förek om m er, tillsam m an s m ed triv ia lare arter, Acer platanoid.es,  
Adoxa  m o s  cha t  el l ina,  Al t iar ia  pe t io la ta ,  A l l ium o leraceum,  A n em o n e  
hepat ica,  A r c t iu m  vu lgare ,  C a m p a n u la  persici fol ia ,  C. t rache l ium.  
Coryda l is  fabacea ,  Cra taegus m o n o g y n a ,  Cuscuta europaea ,  Frax inus  
excels ior ,  E u o n y m u s  europaeus ,  Cage a lutea,  C. spa thacea ,  Geranium  
san gui neu m,  G. sy l v a t i c u m ,  L a m i u m  ga l eobdo lon ,  M e l a m p y r u m  n e m o ­
rosum,  Mel ica nutans ,  Mi l i um  e f f usu m,  Par is  quadri fol ia ,  P o l y g o n a t u m  
m u l t i f l o ru m ,  P. o d o r a tu m ,  P. vert i c i l la tum,  P o l y g o n u m  d u m e to r u m ,  
P r im u la  veris ,  R an unc ul us  f icaria,  R h a m n u s  cathart i ca ,  S ta ch ys  s y l v a ­
ti co, Sa tu re ja  vulgari s ,  U lm us  g labra,  Valer iana of ficinal is ,  V. scimbuci-  
folia och  Viola odor(da.  Av d essa  är Al l iar ia pet iolata,  M e l a m p y r u m  
n e m o r o s u m  och  Mil i um e f f u s u m  b egrän sad e till d en na lokal. 1 km OSO  
R öin gegård en  f in n s so ck n en s en d a lok al för Orchis  mascula.

I del m ellersta  rikare om rådet förekom m er i än gssk ogsfragm en t  
A d o xa  m osc ha t e l l ina ,  V O lalu is, A g r o p y r o n  can in um ,  N S kogbro och  S 
N yevån g, Al l iu m o le raceum,  V O lahus, VNV F red rik sfä lt och  N S k o g ­
bro. C a m p a n u l a  t r ac he l iu m,  SV kyrkan och  V O lahus, L a th y r u s  n iger , 
V O lahus, sam t Mercurial i s  perennis ,  SV kyrkan, 1 km  NV F redrik sfä lt  
och V N V  B jörk b ack a. Ingen  av d essa  arter har p å trä ffa ts i det norra  
rikare om råd et, m edan  3 iak ttag its i det södra.

H u vu d sak ligen  inom  de rikare om råd en a förek om m er i än gsskogs-  
partier A n e m o n e  hepa t i ca,  A. ranunculo ides ,  Carpinus  betulus,  Coryda l i s  
fabacea,  Gagea lute a, G. spa t ha ce a ,  L a m i u m  ga leobdo lon ,  Mel ica nutans,  
P r im u la  veris ,  Ra n un cu lu s  f icaria  och  S ta ch ys  sy lva t i ca.  F ig . 8.

P å torrängar, o fta  i a n slu tn in g  till än gssk og , växer flerstäd es C a m p a ­
nula  pers ic i fol ia,  F i l ipe ndu la  vulgari s ,  P o l y g o n u m  d u m e t o r u m ,  Sa x i ­
f raga granula ta ,  Turri t i s  g labra ,  Veronica sp i c a ta  och  Vicia cassubica.  
G era ni um  sa n g u in eu m  fin n s i östra sekt. 9 och  på ru llstensåsar från  
L äreda till N äs. F ig . 9.

Av arter som  är sä llsy n ta  eller sak n as i urbergsbygd er ma näm n as  
A g r im o n ia  odorata ,  vid  S kogbro, H e l i a n t h e m u m  ch am ae c i s tus  ssp.

Fig. 9. N ågra arter so m  växer på torrängar, o fta  i an slu tn in g  till än gssk og .
Fig. 19. A llm änn a vägar och  järn vägar. Arter som  m est förek om m er utm ed dem  och  

som  i Skåne är a llm än n a  i ka lk trakter och  sä llsy n ta  i urbergsbygder.
Fig. 11. I b äckar i södra h ä lften  av so c k n en  har denna art, karak tär istisk  fö r  skånska  

extrem rikkärr, s in a  västlig a ste  lok aler i a n slu tn in g  till k r istian stad sk ritan . 
Fig. 12. D enna a tlan tisk a  arf (i Sverige tid igare felak tig t ben äm n d  R.  f i s s us )  har i 

so ck n en  en del av sin  sk ån sk a  östgrän s.
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hirsutam, i Arkelstorp och 1 km ONO Brasakallt, Helictotrichon 
pratense, SV kyrkan  och 1 km  ONO Brasakallt, Hypericum m ontanum ,  
1 km SSV Ballingslöv, M elam pyrum  cristatum, V Näs, Saxifraga  
tridactylites, NV Röingegården, samt Silene nutans, Ö Röingegården 
och 1 km NV Röinge. Samtliga lokaler för dessa 7 arter är belägna söder 
om Almaån.

Mest utmed större vägar, men även vid järnvägarna, i grustag och pä 
andra torra ställen, växer 3 a r te r  som alla är al lm änna i ka lk trak te r 
men sällsynta i urbergsbygder, nämligen Artemisia campestris, Centau­
rea scabiosa och R um ex thyrsiflorus.  Fig. 10.

Mellan Ulsala och O ttarpasjön har  utmed järnvägen påträffa ts  21 
arter, vilka eljest saknas. Tretton  av dem har  endast observerats på 
en utfyllnad S Ulsala, nämligen Bromus inermis, Carduus acanthoides, 
Carex arenaria, C. flacca, Diplotaxis muralis, Geranium columbinum ,  
G. pyrenaicum, Medicago falcata, Melilotus albus, Ononis repens, 
Potentilla reptans, Scabiosa columbaria  och Trifolium spadiceum. Pa 
enstaka lokaler spridda utmed järnvägen h a r  iakttagits Bunias orien­
talis, Carex disticha, Chaenorrhinum minus, Diplotaxis tenuifolia, 
Euphrasia micrantha, Lepid ium  densiflorum, Salvia pratensis och 
Senecio viscosus.

Förhärskande är  magra typer av rikkärr. Epilobium parviflorum  
förekommer endast i de rikaste och saknas i norra hälften av socknen. 
Arten h a r  påträffa ts  NNV Röingegården, i häcken S Troedstorp, V 
kyrkan, NNO kyrkan, S Skea, 1 km NV Fredriksfält, i en bäck 1 km  
S Fredriksfält, samt flerstädes utmed Skogbroån.

Av forna ängsm arker, vilka nästan  undantagslöst blivit åker, finns 
rester kvar kring vissa r ikkärr.  T rollins europaeus är funnen på 7 
lokaler, alla i socknens södra hälft.

Veronica beccabunga  finns på åtskilliga ställen ulmed häckar i det 
södra och i det mellersta rikare området, men endast på ett fåtal lokaler 
i angränsande fattigare områden. Arten förekommer dessutom i sekt. 1 
och norra sekt. 4.

Skogbroån, som rinner norrut genom sekt. 8 på 29— 27 m ö.h., h a r  
rikast vegetation av socknens bäckar. Tillflöden kommer från Röinge, 
Gulastorp, Ignaberga och Sjunkaröd. Bäcken löper ut i Almaån vid 
Fjärlöv. De vanligaste ar te rna utmed Skogbroån är Achillea p tarm ica , 
Alisma plantago-aquatica, Angelica sylvestris, Carex acutiformis, Cen­
taurea jacea, Cirsium oleraceum, Eupatorium  cannabinum, Filipendula  
ulmaria, Glyceria fluitans, H ypericum  maculatum, H. perforatum,
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Lathy  rus pratensis,  Linaria vulgaris,  Lys imachia  vulgaris, Ly thr um  
salicaria, Mentha arvensis,  Myosot is  palustris,  Myr iophyl lum alterni- 
f lorum, Phalaris  arundinacea,  Rhinanthus serotinus, Rumex crispus,  
Scirpus silvaticus,  Scrophularia nodosa,  Sparganium simplex,  Valeriana 
sambucifol ia  och Veronica anagallis-aquatica.  Vidare växer i Skogbro- 
ån, förutom  ett drygt 50-tal mera triviala arter, Carex riparia, Epilo-  
bium hirsutum,  E. parv i f lorum,  E. roseum, Hyper icum tetrapterum,  
Le mna trisulca, Mentha aquatica,  Poa palustris,  Rorippa islandica, R. 
sylvestris,  S ium latifol ium, Solanum dulcamara,  Sparganium erectum,  
Thal ic trum f la vu m  och Veronica beccabunga.  Carex riparia, Lemna  
trisulca och Rorippa  sylvestris  har endast iakttagits i denna bäck.

Av arter helt eller i det närm aste begränsade till kalktrakter före­
kommer, förutom  i Skoghroån, Cirsium oleraceum  i bäcken S Troeds- 
torp, Epilobium hirsutum  i bäcken S Troedstorp, i en bäck N Röinge 
och 1 km ONO Röinge, samt i ett kärr NNO kyrkan, E. roseum  i 
bäcken S Troedstorp, vid Brasakalit och 1 km  SV Fredriksfält, H y p e ­
ricum te trapterum  i bäcken S Troedstorp, sam t flerstädes utm ed en 
bäck från Läreda till Fjärlöv, sam t Veronica anagallis-aquatica  i bäcken  
S Troedstorp. Sam tliga lokaler för dessa 5 arter är belägna i södra 
hälften av socknen. Fig. 11.

Utmed A lm aån (41 m ö.h. vid Rättelöv, 36 m efter Strömsfors) finns 
spridda lokaler för 11 arter, som  är sällsynta eller saknas i urbergs­
bygder, näm ligen Bidens cernua, But om us  umbellatus,  Elodea canaden­
sis, Glyceria maxima,  Mentha aquatica,  Potamogeton gramineus,  
Rorippa amphib ia ,  Ru me x hydro lapa thu m,  Sium latifolium, Thalictrum  
f lavum  och Valeriana sambucifolia.

Sålunda är den nordöstl igaste delen av Stoby  socken i det  närmaste  
ren urbergsbygd ,  medan de rikare områdena i socknens södra hälft  
anknyter  till floran på Krist ianstadsslät ten.  Doek  saknas åtskilliga 
kalkgynnade  arter,  som för ek omm er  i Ignaberga  (grannsocken i söder 
ingående i N ävlingeåsom rådet).

Jämförelse mellan Stoby och Norra Sandby socknars flora

En kom plett art lista för Norra Sandby (grannsocken i öster) har 
tidigare redovisats (O r e d s s o n  1961).

1 Stoby påträffades om kring 660 arter under inventeringen. Rubus  
scissus  W. W ats., vars östgräns i Skåne passerar genom  socknen, har 
karterats 1959 och senare. Fig. 12.
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Av före 1952 uppgivna arter har 21 inte kunnat återfinnas. Skånes 
Floras arkiv innehåller uppgifter om  Anemone vernalis , Bleehnum  
spicant,  Carex lepidocarpa,  Circaea intermedia,  Juncus capitatus,  
Lycopod ium tr i stachyum,  L. inundatum,  Peplis portula,  Petasites  
hybridus,  Radiola linoides, Senecio palustris  och Utricularia neglecta.  
N i l s  K a r l s s o n  har meddelat Chamaeper ic lymenum suecicum, Gentiana 
pneumonanthe ,  Gentianella campestris,  Linnaea borealis,  Listera ovata,  
Pinguicula vulgaris  och Serratula tinctoria.  M a r t i n  P : s o n - N i l s s o n  har 
angivit Botry ch ium  lunaria  och Narthec ium ossifragum.

Förutom  8 av de arter som inte kunnat återfinnas saknas  i Stoby 46 
som påträffats i Norra Sandby 1957— 60, näm ligen Alchemil la micans,  
Anthemis cotula, Arc tium lappa,  Brassica nigra, Campanula patula,  
Carex caespitosa, C. chordorrhiza,  C. dioica, C. pulicaris,  Chenopodium  
urbicum, Dacty lorchis  majalis,  Eleocharis  multicaulis,  Epi lobium  
adenocaulon,  E. collinum, Equisetum palustre,  Er iophorum gracile, 
Festuca trachyphyl la,  Galinsoga parvif lora,  Hierac ium sylvat icum,  
Juncus compressus,  Lathraea squamaria,  Lathy rus vernus, Leersia 
oryzoides,  Lonicera xylos teum,  M e la m pyru m  sylvat icum,  Melandrium  
rubrum,  Melica uniflora, Myr iop hy l lu m vert ici l latum, N ym p h a ea  alba 
ssp. candida,  Ornithopus perpusil lus,  Pilularia globuli  fera, Rliyncho-  
spora fusca, Sagina nodosa, Salix starkeana,  Scheuchzeria palustris,  
Sherardia arvensis,  Spirodela polyrrhiza ,  S tachys arvensis,  S y m p h y tu m  
asperum, Taraxacum Ery throsperma,  T. Obliqua, Tr ichophorum  
(dpinum, T. caespi tosum  ssp. germanicum,  Vicia la th yroides, Viola 
mirabilis  och V. stagnina.

1 Stoby har påträffats 85 arter som saknas i Norra Sandby. Av dem  
har hittills inte näm nts Ag ros temma githago,  Anthemis tinctoria,  
Aquilegia vulgaris,  Arabis arenosa, Arct ium tomentosum,  Arnoseris  
minima,  Asplenium septentrionale,  Berberis vulgaris,  Bromus  tectorum,  
Cxdystegia sepium,  Cardamine flexuosa, Cardaria draba,  Centaurera 
nig ra, Ceratophyllum demersum,  Cirsium heterophyllum,  Cuscuta 
epi t hym um ,  Echiu m vulgare,  Eleocharis uniglumis,  Equise tum hyemale,  
Euphorbia peplus,  Galinsoga ciliata, Heracleum sphon dy l iu m  ssp. 
sibirieum, IJerniaria glabra,  Hyper icum humifusum,  Juncus al pinus  
ssp. nodulosus,  Lathyrus  sylvestris,  Lam iu m hybr idam,  Li thospermum  
arvense, Malva pusilla, Myr iophyl lum spicatum,  Past inaca sativa, Roa 
supina, Rubus  radula, Satureja acinos, Silene d ichotoma,  S. pendula,  
Sisymbrium (dt issimum, S y m p h y t u m  officinale, Thalic trum aquilegii-  
folium, Tragopogon pratensis  ssp. minor,  Trifolium aureum,  Ulex
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europaeus, Verbascum tliapsus, Vicia sylvatica, Vr. villosa och Viola 
reiche nbachiana.

Care.x tumidicarpa  och R u m ex  tenuifolius förekommer i båda 
socknarna, liksom Epilobium obscurum  (i artlistan för Norra Sandby 
benäm nd E. tetragonum  L.). Ett tillägg till artlistan upp tar  4 riulerat- 
växter, av vilka inte någon an träffa ts  i Stoby. 1 båda socknarna finns 
Bromus arvensis, Carum carvi, Sambucus nigra och S. racemosa. 
Odlingsrester som endast påträffa ts  i Stoby är Levisticum officinale, 
Nepeta cataria och Onopordon acanthium.

Av växter i bryn, på hedar och ängar har Stoby sålunda omkring 15 
fler än  Norra Sandby, medan förhållandet är det omvända beträffande 
kärrväxter. 1 Norra Sandby saknas 18 av de 21 arter som i Stoby endast 
påträffats utmed järnvägen Malmö— Stockholm. Av kulturbetingade 
arter därutöver h a r  Stoby 15— 20 fler än Norra Sandby.

Antalet urbergsbygdsväxter är ungefär sam m a i de båda socknarna. 
Av kalktraktsväxter h a r  Stoby, järnvägsfloran oräknad, 15— 20 fler än 
Norra Sandby.

Summary

Vascular  Plants in the Parish of Stoby

The p arish  of Stoby is situated  in the inner p a rt of no rtheastern  Scania, 
between the South-Swedish up lands and  the K ristianstad  plain. The parish  can 
be divided in four poorer parts  and  th ree richer ones (see fig. 3 th a t also shows 
the occurrence of forests). The connection w ith the rich flo ra of the K ristian­
stad plain  is obvious in the sou thern  part, while the northeasternm ost p art of 
the p arish  belongs to the poor area of no rth  Scania. Hypericum tetrapterum,  
w hich in Sweden occurs only in Scania and m erely in extrem e-rich-fens, is 
found along stream lets in the south (fig. 11). Rubus scissus W. W ats., an 
oceanic species, has its eastern  lim it in Scania partly  in the parish  (fig. 12). 
The investigation has revealed about 660 species of vascu lar plants. 21 species 
earlier reported  for the d istric t coidd not he refound in 1952— 56. 46 species 
tha t were found  in the neighbouring parish  of N o n a  Sandhy, situated east of 
Stoby, could not he found in the la tte r parish . But 85 species not found in 
N o n a  Sandhy 1957— 60, are reported  from  Stoby during the investigation. 
Except 18 species, found along a railw ay, Stoby has 15— 20 species m ore than  
N o n a  Sandhy of the group th a t p refers lime occurrences.
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Phlebopteris angustiloba (Presl) Hirmer et 
Hörhammer (Matoniaceae) from “Olstorp” 

Shaft, Bjuv, Scania
B y  H a n s  T r a l a u

Naturhistoriska R iksm useet, Stockholm  50

Introduct ion

In the spring of 1965 workers at “Olstorp” shaft in Bjuv, Scania, found 
a “new and  unknow n fossil” in the upper coal bed of the shaft. The 
specimen was handed over to staff members of the Palaeontological 
Institute of the University of Lund during a collecting trip through 
Scania. This fossil turned out to be Phlebopteris angustiloba (Presl) 
Hirmer et Hörhammer, which actually was unknow n in this part of the 
Rhaeto-Liassic coal field of NW Scania. Previous records are known 
from the Upper deposits at Pålsjö ( N a t h o r s t  1878, p. 22) Munka 
Tågarp ( M ö l l e r  & H a l l e  1913, p. 8), and  Billesholm ( L u n d b l a d  1950, 
p. 23 ff.), and from the Lower Liassic beds of Höör ( A n t e v s  1919, 
p. 16, 17), Sofiero ( C h o w  1924, p. 3), and  Stabbarp ( L u n d b l a d  in 
T r o e d s s o n  1947, p. 292). The Lower Liassic occurrence from Rödals- 
berg ( M ö l l e r  & H a l l e  1913) is doubtful according to the opinion of 
L u n d b l a d  (1950, p. 23). All specimens mentioned above are kept at the 
Swedish Museum of Natural History, Palaeobotanic section, Stockholm.

The occurrence of the species outside Scania, according to the point 
of view held by H i r m e r  & H ö r i i a m m e r  (1936, p. 33, text plate D ) ,  is in 
the island of Bornholm, on Greenland, in Poland, Germany, Italy and 
Japan. However H a r r i s  (1937, p. 22) feels some doubt about “a good 
many poorly figured specimens” in the list of synonymy given by 
H i r m e r  & H ö r h a m m e r .

Descript ion

Provenience: Scania, Bjuv, Shaft Olstorp, upper coal bed.
Macroscopic remains: Two frag m en ta ry  p innae (fig. 1 A) ±11.0 cm
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long, reconstructed original breadth  (half the length of pinnules) ±9.0 
cm. Pinnules making almost a right angle with the midrib, ±0.3 cm 
broad, with characteristic pit-like, deeply convex square “fields”, 
m arkedly coalescent in basal parts (fig. 1 B), m argin entire and some­
what incurved, venation indistinct.

Microscopic remains: Spores trilete, ±40 p. Roundish tr iangular  in 
polar view. Triradiate m ark  obviously formed by cutinized ridges 
(fig. 1 C). Exine smooth.

Remarks: The specimen can be referred to the “Andridnu" type (cf. 
H a r r i s  1931, p. 76), because of the crowded pinnules of the leaf. The 
pinnules show, however, convex “fields” typical of the “Gutbiera” type. 
The leaves also, as almost all Scanian specimens, differ in size from the 
specimens described from Scoresby Sound, East Greenland, by H a r r i s  

(1931. p. 74 ff.). The pinnules of the Greenland material are about 15— 
25 mm, of the Billesholm material about 50 mm, and the pinnules of 
the present material are about 45 m m  long. These size differences may 
be due to ecological factors.

A relatively limited num ber of spores obtained show a remarkable 
variation in size, which is 40 ±10  u. Still, they compare well with spores 
of this species described previously (cf. P o t o n i é  1962). They are similar 
to spores of Phlebopteris nm ensteri (Schenk) Hirmer et Hörhammer, 
but are distinguished from these by their smaller size.
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The Usefulness of Thin-Layer Chromatographic 
Analysis of Phenolic Compounds in 

European Lathyrus L.

B y  K a r i n  B r u n s b e r g

Institute of Systematic Botany, Lund

W ith this work the present au thor w ants to illustrate the usefulness in 
plant taxonomy of biochemical analysis of phenolic compounds in the 
leaves of European Lathyrus  L. (Papilionaceae). Could such a m ethod 
be helpful in efforts to separate genera, subgenera, species and sub­
species? This examination would also show the variation between and 
to some extent within collections, which has not been emphasized in 
earlier works. Samples with different chromosome numbers in the same 
species were compared from a biochemical point of view.

The use of chrom atographic separations of various com pounds obtained 
from  plant m aterials in taxonom y has received considerable attention in recent 
years. B l a n k  (1947) described the anthocyanin  pigm ents of plants from  a 
chem ical and physiological point of view. Methods for the identification of 
phenolic substances on paper chrom atogram s were introduced by B a t e - S m i t h  

(1948, 1950). The possibilities of identification  of anthocyanidins form ed from  
leuco-anthocyanins in plant tissues was show n by B a t e - S m i t h  (1954 a). B a t e - 
S m i t i i  & L e r n e r  (1954) and B a t e - S m i t h  (1956) have studied the system atic 
d istribu tion  of leuco-anthocyanins in leaves and analysed about 500 species. 
They say tha t leuco-anthocyanins occur m uch m ore com m only in the tissues 
of woody p lants than  in those of herbaceous plants. Later th in-layer ch rom ato­
graphy  using cellulose-coated glass p lates instead of free hanging paper has 
m uch im proved the analyses. Such exam inations using fru its and flowers have 
been m ade by N y b o m  (1964).

W ith  help of paper-chrom atographic analysis of phenolic com pounds e.g. 
S t e b b i n s ,  H a r n e y  et al. (1963) identified (he ancestry of an  am phiploid  Viola, 
and H a r n e y  & G r a n t  in 1964 studied the Lotus corniculatus group. R i l e y  & 
B r y a n t  (1961) separated nine species of the Iridaceae by paper ch rom ato­
graphy.

In Lathyrus,  by paper ch rom atography  P e c k e t  (1959, I960) analysed the 
constituents of leaf extracts in 28 species and the natu re  of the varia tion  in

26 Botaniska  N otiser 19G5.
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flower colour of 19 species. He found only two flavonols and two coumaric 
acids that occur frequently in the analysed leaf extracts. P e c k e t  says: “Similar 
complements of these substances were present in species which have been 
considered to be closely related on the basis of morphology, cytology and 
genetics. This is regarded as an indication of the usefulness of such biochemical 
data in checking species relationship based on more obvious criteria. The data 
for four species (L. hirsutus, L. pratensis, L. palustris  and L. maritimus) , 
which have been placed in different sections of the genus by different workers, 
provide support for these classifications in which these species have been 
allotted to the section Eulathyrus. Support is also provided for the view that 
in the Papilionaceae, leucoanthocvanins are generally lacking in leaves of 
species of the tr ibe Vicieae.” In flowers P e c k e t  found the anthocyanidins 
delphinidin, petunidin and malvidin. He writes, “Thus, even where the s tan­
dard  and wings were markedly dissimilar in colour, pH differences are unlikely 
to play any par t  (except perhaps in L. hirsutus) and in view of what has been 
said earlier it can be assumed that the effect is due to co-pigmentation alone.
. . . Although a correlation exists between flower and occurrence of co-pig- 
ments, the division of the species according to flower colour does not cor­
respond with any taxonomic arrangem ent.”

B e l l  (1962) divided the species of Lathyrus  examined by him into five 
groups on the basis of ninhydrin-positive compounds in seed extracts.

Material and Methods

The plants used in this study include nearly all of the known European species 
of the genus Lathyrus.  The plants were cultivated in greenhouses in the Bo­
tanical Garden, Lund, Sweden. All plants were grown from seeds, and where 
possible, the seeds were collected from naturally  occurring populations. Species 
determinations were made from comparison with herbarium  material and the 
existing monographs (e.g. H i t c h c o c k  1952). There is no monograph of the 
European species of Lathyrus  so the author had to follow the nomenclature 
of the partially obsolete work, “Synopsis der Mitteleuropäischen F lo ra” from 
1906— 10 by A s c h e r s o n  & G r a e b n e r .

The material used must be correctly determined and com pared with her­
barium  material available and existing monographs and also be kept dried 
to verification. In such a genus as Lathyrus  where many synonyms occur it 
is important that the names of the taxa are followed by the names of the 
authors. Otherwise they may be difficult to compare with other examinations. 
For example, B e l l  (1962) did not give the names of the authors in his work 
on ninhydrin-reacting compounds in seeds in Lathyrus. In his table of examined 
species there are synonyms treated as separate species (e.g. L. maritimus  and 
L. japonicus). Another example is L. variegatus without the name of the 
au thor which can mean L. sylvestris L., L. multiflorus  Peterm. or L. hirsutus  
Lam.

In order to get comparable results of the biochemical analyses it is necessary 
to use as nearly identical conditions as possible in cultivation. The formation 
of anthocyanins in plants is influenced by temperature and light (wave-length,
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Table 1. Analysed spots and their Rf-values in solvent I and II. The variation o f the 
Rf-values w ere ±0 .02  up to ±0 .03 . The letters mean A w hite, absorbing, H red and

Y yellow  spots

Compound
Spot num­

ber and 
colour

Rf-values 
in solv. I

Rf-values 
in solv. II

Unknown .......... Ai 0.94 0.46
Sinapic acid . . . . A 2 0.84 0.73
Ferulic acid . . . . Ag 0.79 0.78
Unknown .......... A4 0.71 0.87
Caffeic acid . . . . As 0.66 0.78
Unknown .......... Ac, 0.16 0.21

Hi 0.93 —

B2 0.81 0.76
Cyan id in ............ Rs 0.52 0.60
Delphinidin . . . . R4 0.40 0.36
Unknown .......... Y i 0.64 0.58

Y2 0.50 0.67
YS 0.40 0.70

Kaempferol . . . . v4 0.35 0.85
Unknown .......... Ys 0.28 — -

Quercetin .......... Y(, 0.24 0.69
Myricetin .......... y7 0.19 0.76

intensity and duration of the illumination), pH, and fertilizers, e.g. nitrogen 
(Blank 1947). Many authors  describe an increase in anthocyanin formation in 
plants attacked by parasites, in infected plants and those which have suffered 
some sort of injury.

For analyses of this kind the m ethod used m ust he reliable. The results 
should he the same w hen one p lan t is analysed at d ifferent times. Usually 
phenolic com pounds occur in plants as glycosides with a great variation of 
the bonds. Glycosylation occurs at the end of the biosynthesis ( H a rb o r n e  1962). 
At hydrolysis the sugar is split up from  the phenolic com pound and the m ore 
p rim ary  structu re  can he analysed.

All p lants used in this study had  the same soil (50 °/o sand and 50 °/o hum us), 
w ater supply, atm ospheric hum idity, tem perature, and light. Leaves from  the 
middle regions of well-developed plants w ere harvested in the m ornings. They 
were weighed im m ediately, and hydrolysed. Extracts of 0.5 g fresh leaves were 
p repared  by hydrolysing the tissue with 3.5 ml of 2N HC1 for 20 m inutes at 
100°C in a w ater hath in order to split the glucosides into aglycones and their 
sugar com ponents. After centrifugation, 2 ml of the cooled extracts were 
transferred  to a test tube and extracted with 0.2 ml of am yl alcohol. F o r 
chrom atographic analysis 3 pi was used.

For the th in-layer chrom atographic analyses sm ooth glass plates (20X20 cm) 
were covered with an  even, th in  layer of cellulose pow der by spreading a 
w ell-stirred m ixture of 15 g of cellulose powder (Machery, Nagel & Co., 
MN 300) and 90 ml of distilled w ater w ith a thin-layer applicator. The plates 
were dried  at 110°C for one hour. One spot of the am yl alcohol extract was 
applied at a distance of 3 cm from  the corner of each plate. After drying the
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pla tes  w ere  p laced  in ja rs  a n d  w ere  developed in the f i rs t  d irec tion  w ith  a 
modif ied  “F o re s ta l” solvent com posed  of fo rm ic  acid —  h y d ro c h lo r ic  acid —  
w a te r  ( 1 0 : 1  :3 ) .  W h e n  the  solvent f ro n t  h a d  travelled  ab o u t  15 cm, the  
pla tes  w ere  rem oved  f ro m  the  ja r s  an d  air -dr ied . After th a t  the  plates were 
ro ta te d  90° a n d  developed in the second solvent com p osed  of am yl a lcoho l—  
acetic  ac id— w ate r  ( 2 : 1 : 1 ) .  E ach  solvent req u i red  ab o u t  two h o u rs  fo r  
developm ent.  After a ir -d ry ing  the c h ro m a to g ram s  w ere  exam ined  in visible 
a n d  u lt raviolet light. A m m on ia  v a p o r  did no t reveal a ny  p rev iou s ly  unde tec ted  
spots. It was fo u n d  v a luab le  to exam ine  p la tes  w ith  u l t rav io le t  light a f te r  
d eve lopm en t in each solvent,  because some co m p o u n d s  th a t  o ccu rre d  in low 
co ncen tra t ion s  w ere  “d i lu ted ” by the second deve lop m en t  to a p o in t  at w h ich  
th e y  were no t detectable.

T h e  spots w ere  identif ied  by  the i r  co lours  and  R f-values (distance spo t 
trave lled /d is tance  solvent f ro n t  travelled) (table 1). V arious fac to rs  such as 
th ickness  of the  cellulose layer, equ il ib ra tion  of the  solvent inside the c h ro ­
m a to g rap h ic  ch am be r ,  tem p e ra tu re ,  etc., m a y  in f luence  the R ev a lu es .  T h e re ­
fo re  the above m en t ion ed  fac tors  were as co n s tan t  as possible d u r ing  all 
tr ials . As a refe rence  co m p ou nd ,  cyan id in  w as used, giving a R f-value of 0.52 
in the  m odif ied  “F o re s ta l” so lvent an d  0.60 in the o th e r  solvent. [B a t e -S m it h  
(1954 a) has given R f of cyan id in  of 0.50 in “F o re s ta l” solvent, w hile  N y b o m  
(1964) s ta ted  R f of cy an id in  in the  second solvent of 0.53.] E a c h  co m p o u n d  w as  
given a n u m b er .  In  the  tables the  spots th a t  ab so rb  an d  give a light f lourescence  
in u l t rav io le t  light have  the n u m b ers  Aj— Ay. T h e  red  spots  visible in day ligh t 
a re  R t— R 4 a n d  th e  yellow co loured  spots in u l t rav io le t  light have  the  n u m b e rs  
Y4— Y7. Table  1 gives the  R ev a lu es  ob tained. C h ro m a to g ra p h ic  co m p ar iso n  w ith  
p u re  sam ples of som e c o m m o n  phenolic  c o m p o u n d s  (B a t e -S m it h  1954 a, b, 
1956) m ade  it possible to iden tify  some spots (tab. 1). No spots w ere  identical 
w i th  p u re  sam ples  of m a lv id in  an d  p -co um aric  acid. It can  be add ed  th a t  at the  
hydro lys is  caffeic ac id  and  fe ru lic  acid were decom posed  to a  sm all  degree. The 
a r te fac ts  w ere  seen as yellow spots n e a r  the f ro n t  an d  w ere  exc luded  at the  
in te rp re ta t io n  of the ch ro m a to g ra m s .  T he  o th e r  identif ied co m p o u n d s  re m ain ed  
s table  to this t rea tm en t .  E ven tua l ly ,  som e u n iden t if ied  co m p o u n d  m ay  in the  
sam e  m a n n e r  be decom posed  a n d  m a y  be seen as m ore  th a n  one spot on the  
ch ro m a to g ra m s .

In  the tables the E u ro p e a n  species are  ta b u la ted  accord ing  to the c lassif ica­
tion of A s c h e r s o n  & G r a e b n e r  (1906 -10) using th e i r  nom enc la tu re .  The 
genus L a th y ru s  was there  a f te r  T a u b e r t  (1894) divided into the  tw o sections: 
A rch ila th y ru s  T a u b .1 an d  O robus  (L. as genus) .  A rc h ila th y ru s  T aub ,  was 
d iv ided in to  six subsections : A phaca  T ourn . ,  C icerula  Much., C lym en u m  DC., 
E u la th y ru s  Ser.,1 N isso lia  T o u rn .  a n d  O robastrum  Gren. & Godr. T he  species 
o rd e r  w ith in  the g rou ps  is th a t  of the p resen t  au th o r .  In  m os t  cases several 
sam p les  o f each species w ere  ana ly sed  a n d  each collection w as  b iochem ica l ly  
an a ly sed  th ree  o r  m ore  times. T he  n u m b e r  of p lus  signs in the tables is 
ro u gh ly  p ro p o r t io n a l  to the am o u n ts  of the subs tances  th a t  w ere  fou n d  on 
exam ina t ion  of the c h ro m a to g ra m s  in visible a nd  u lt rav io le t  light. One p lus 
sign indicates a sm all am o u n t  of subs tance  or even a trace. T h e  nam es of the

1 'fhe correct n am e is Lathyrus.
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Table 2. Som e taxa in Lathyrus the som atic chrom osom e num bers of w hich have
not been published earlier

2n =  14

L. (ilpcstris Rc.hb. L.
L. binatus  P an c ic  L.
L. davidii  H ance L.
L. hallersteinii  B ailing. L.
L. incurvus  W illd . L.
L. inermis  R och ap. F riv . L.
L. laetiflorus  G reene L.
L. luteus var. aureus  Beck L.
L. lute us var. laevigatus  Beck L.
L. luteus var. t ranssylvanicus  Beck L.
L. m ulkak  L ipsky

neurolobus  Boiss. & H eldr. 
palustris  var. m yrtifolius  Gray 
pannonicus  var. versicolor  M aly 
pseudoaphaca  Boiss. 
quadrimarginatus  Ch. & B. 
saxatilis  (Vent.) Vis. 
sphaericus  var. stenophyllus  B oiss. 
undulatus  Boiss. 
vernus  var. flaccidus Arcang. 
vermis  var. gracilis A rcang.

countries are abbreviated in the same m anner  as in T u t in  et al. (1964). The 
names of regions and localities are generally after the atlas “The T im es” 
( B a r t h o lo m e w  1955— 56). The material examined was commonly spontaneous 
but in some cases seeds from  botanical gardens or institutes (in the tables 
m arked  with Bot. Gn. or Bot. In.) were used. It should be pointed out th a t  in 
the last case the different samples of one taxa may have the same origin. The 
analysed plants were dried and are kept in the Botanical Museum, Lund, 
Sweden.

The chromosom e numbers of all collections used were determined. All 
countings were done in 15 u thick sections of root tips fixed in the Svalöv 
modification of the Navashin-Karpechenko fixative and stained in crystal 
violet. The root tips were pre-treated in 5°C water for three hours to contract 
the chromosomes.

Results

The results of the two-dimensional thin-layer chromatographic a n a ­
lysis of phenolic compounds in leaves of species in Lathyrus  are shown 
in the tables 3— 10. At the same lime the chromosome numbers of all 
analysed collections and information of the localities are given. Earlier 
unpublished chromosome numbers of some taxa in Lathyrus  are p re­
sented in table 2.

About fifty taxa of the genus Lathyrus  were analysed and it is clear 
that the distribution of different pigments is variable (tabs. 3— 10). In 
all sections and subsections (except Nissolia) the following spots were 
found: A2 (20), A3 (56), A5 (43), R, (26), Y2 (38), Y4 (52) and  Y6 (49) 
(tab. 11). The num bers in parenthesis show the num ber of taxa in 
which phenolic compounds were found.
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The absorb ing  spot A] in ultraviolet light occurred  only in  L. luteus  
Peterm. a n d  L. pcumonicus  Garcke while s inapic  acid (A->) w as re p re ­
sented in all g roups  except Nissolia  an d  existed in 35 %  of the analysed  
taxa. Peru  lie acid (A3) w as found  in all exam ined  species. T he  u n k n o w n  
com pound  A4 w as seen only in L. luteus  var. aureus  Beck an d  in L. m o n ­
tanus  Beruh. Caffeic acid (A5) w as found  in 77 °/o of the stud ied  taxa  
and  occurred  in all the groups but Nissolia. T he  u n k n o w n  co m pound  A(i 
w as found  in L. luteus  var. aureus  Beck a n d  in L. m on tanus  Beruh, like 
A4, but also in L. davidii  H ance  and  in some collections of L. vernus  
Bernh.

T he an th o cy an id in s  were not found  in m a n y  of the  species of the 
genus Lathyrus .  T he u n k n o w n  co m p o u n d  Rj ap p ea red  in 46 °/o of the  
analysed  taxa. T he  red  spot IT w as rare , occurr ing  in L. alpestris  Rchb., 
L. luteus  var. laevigatus  Beck, L. nissolia L., L. palustris  L. var. palus t­
ris, L. vernus  var. gracilis  Arcang. an d  L. undu la tus  Boiss. C yanidin  
(R-i) was only fou n d  in eleven of the ana lysed  species. N y b o m  (1964), 
who has  ana lysed  some flowers and fru its  of species f rom  different 
families, reported  cyan id in  in 90 %  of the investigated  species. S u o m a -  

l a i n e n  & K e r ä n e n  (1961) considered th a t  cyan id in  is the p r im ary  
an th o cyan id in  from  a b iosynthetica l po in t of view a n d  therefore  it 
should  be com m on. In L a thyrus ,  cyanid in  w as fo u n d  in the  following 
species: L. ajdiaca  L., L. binatus  Pancic, L. hallersteinii  Baum g., L. in ­
curvus  Willd., L. inerm is  Roch. ap. Friv., L. m a rit im us  Bigel., L. neuro-  
lobus  Boiss. & Heldr., L. pratensis  L., L. sphaericus  Retz., L. tubero­
sus  L., and  L. venetus  Rouy. T he  an thocyan id in  de lph in id in  (R4) was 
found  in leaves of L. incurvus  Willd., L. m a r it im us  Bigel., L. neurolobus  
Boiss. & Heldr., L. odoratus  L., L. pratensis  L., L. tingitanus  L., L. tube­
rosus  L., L. venosus  Muhl. ex. Willd., a n d  L. vernus  Beruh.

ln  this b iochem ical analysis  of L a th y ru s  seven differen t yellow spots 
were found. T he sha rp ly  yellow spot Yi occu rred  in L. a nnuus  L., 
L. cicera  L., L. nissolia  L., L. saxatilis  (Vent.) Vis., a n d  L. undu la tus  
Boiss. T he uniden tif ied  spots Y-> a n d  Y;? w ere found  in abou t tw o th irds  
an d  one fourth ,  respectively, of the ana lysed  taxa. Kaem pferol (Y4) 
was seen in all species except in L. davidii  Hance, L. incurvus  Willd..

. L. neurolobus  Boiss. & Heldr., an d  L. saxatilis  (Vent.) Vis. T he  un k n o w n  
co m p o u n d  Y-, w as generally  occurr ing  in L. m ar it im us  Bigel., L. binatus  
P anc ic  a n d  L. hallersteinii  Baum g. and  w as ra re  in L. pratensis  L., all 
of w hich  are  inc luded  in the subsection Orobastrnm.  Besides, Y-> occu r­
red  in L. niger  Bernh. (section Orobus) a n d  L. undu la tus  Boiss. and  
was com m on  in the whole L. sylvestris  group  that includes L. hetero-
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Table 3. Analysed spots in the subsections Aphaca Tourn., Cicerula Mnch.
and Clymenum DC.

1 Coll. no. Aj A o Ag A4 A5 Ag Ri Ro R3 R4 Yt Y2 Yg Y4 Y5  Y«

APHACA Tourn.
L. aphaca  L. 2n =  14 
Ga, Aude, S o n n a c .............. . .  R 938 . + ++ . ++ . + . ++ . . + . 4-
Lu, B ussaco  ......................... . .  R 1190 . + ++ . ++ . + + . + . 4-

L. p seudoaphaca  Boiss.
2n =  14
Gr, Sam os. K erki .............. . . R 1189 . + ++ . ++ . . + . + .

CICERULA Mnch.
L. a n n u u s  L. 2n =  14
It, B ologna, Bot. Gn.................. R 1222 . + . 4-4- . + .  4 - + + 4* . 4-

Br, Kew, Bot. Gn........................ R 1209 . + . ++ . 4- 4- .  4- 4- . 4-4-

L. cicera  L. 2n =  14
Ga, V aucluse, P e rn es .............. R 949 + + + 4-4-  4- 4- 4- 4 -

Ga, C antal, Y trac  ..................... R 945 . ++ . ++ . + . 4- 4- 4- . 4-4-

Gr, K ik ladhes, Anafi, K alam os R 1219 . + . + . + 4- 4-  . 4- . 4-

L. h irsu tu s  L. 2n =  14
Ga, C antal. Y trac  ..................... R 965 . . .  ++ . 4- 4- . ++ . . 4- . 4- 4- . 4-4-

Lu, E strem ad u ra , A m a d o ra .. R 967 . ■ + ■ + . + ++ . .  4- . 4- 4-  . 4 -4-

L. sa tivus  L. 2n =  14
Ga, D oubs, B eure ..................... R 864 + + . . 4- . 4- . 4-

Ge, B erlin , K openick  ............ R 1034 . + . + . 4- 4 -

Ju , H rv a tsk a , Z a d a r ................ R 1071 . ++ . . 4- . 4- . 4-4-

L. quadrim arg ina tus  
Ch. & B. 2n =  14 
Lu, C oim bra, Bot. Gn. R 1143 + 4- + 4- 4-4-

Ge, B erlin , Bot. I n .................... R 1161 . + . + . + . 4- 4-4-

CLYMENUM DC.
L. articu la tus  L. 2n =  14 
Su, U ppsala. Bot. Gn................ R 959 . ++ . ++ . + . . 4-  . 4-4- . 4- 4-

L. c ly m e n u m  L. 2n =  14 
Su, U ppsala , Bot. Gn................ R 972 .  + . 4- 4- 4- 4- . 4 -

L. ochrus  DC. 2n =  14
Su, U ppsala, Bot. Gn............... R 958 . ++ . ++ . 4- . 4- 4-

Ga, D rom e, C rest ..................... R 1159 . + ++ . ++ . 4- . .  4- .  4-  . 4-

phyllus L., L. latifolius L. and L. sylvestris L. in the subsection Eulathy-  
rus. Quercetin (Ye) appeared in most of the studied taxa. Myricetin (Y7) 
was only found in L. incurvus Willd. and in two samples of L. pra­
tensis L.
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Subsect. Aphaca  Tourn.

Adult plants of L. aphaca L. and L. pseudoaphaca Boiss. have no 
laminae, so their stipula were hydrolysed instead and the pigments 
analysed. P e c k e t  (1959) found the four compounds caffeic acid, ferulic 
acid, kaempferol and quercetin in the genus Lathyrus, but did not find 
kaempferol in L. aphaca L. II was found in the three collections 
examined here (tab. 3).

Subsect. Cicerula Mnch.

About the same red and ultraviolet absorbing spots were found in all 
species in this subsection (tab. 3). In L. sativus L., however, caffeic 
acid was not found in any examination. P e c k e t  (1959) did not find 
ferulic acid in L. cicera L. and L. sativus L., but it was seen clearly 
on thin-layer chromatograms in the present investigation. P e c k e t  says: 
“The leaf extracts of L. cicera and L. sativus are indistinguishable from 
one another. This confirms the close relationship of the species which 
was indicated by their ability to hybridize (Saw Lwin, 1956).” In the 
present study there were some differences between the two species, 
for instance the compounds Y> and Y3 were common in L. cicera L. 
like caffeic acid.

Subsect. Clymenum  DC.

The three species, L. articulatus L., L. clymenum  L. and L. ochrus DC., 
had about the same phenolic compounds in their leaves (tab. 3). This is 
evident from this investigation and that by P e c k e t  (1959), who, how­
ever, only found quercetin and kaempferol in this group. B e l l  (1962) 
has in his examination of ninhydrin-reacting compounds in seeds found 
exactly the same components in the three species, too.

Subsect. Eulathyrus  Ser.

The most obvious result (tab. 4) was the remarkable correlation between 
L. heterophyllus L., L. latifolius L., L. sylvestris L. and also L. odora­
tus L. The first three species are very similar in several characteristics 
and the biochemical results support the generally accepted view that 
the species are closely related to one another. In the literature, taxa of 
the L. sylvestris group have often been subdivided. The three species 
are to a high degree autogamous. On isolation of their flowers to
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T a b le  4. A n a ly sed  sp o ts  in  th e  su b se c t io n s  E u la th y ru s Ser. and  N iss o lia  T ou rn .

Coll.’no. At A, A3 A4 A5 Ae Rj R2 Rs R4 Y4 Y, Y3 Y4 Y5 Ye Y7

E U L A T H Y R U S Ser.

L. cirrhosus  Ser. 2n —14
He, Geneve, Bot. Gn................  R 943
L. qrandiflorus Sibth. et Sm.
2n =  14
Po, Poznan, Bot. In. . . ......... R 768
L. odoratus L. 2n =  14
It, Sicilia, Palerm o ...............  R 1036
Tu, Istanbul, Boyalik ........... R 1172
L. heterophyllus  L. 2n =  14
He, Valais, Val de Réchy . . . .  S 99
Rs, Rostov ................................ S 437
L. latifolius L. 2n =  14
Ga, Rhone, M ille ry .................. S 366
Ju, Hercegovina, B rocanac . . S 337
L. sylvestris L. 2n =  14
Su, Söderm anland, üsm o . . .  S I
Br, W ales, M ontgom eryshire S 247
L. sylvestris var. platypliyllus
Aschers. 2n =  14
Cz, Slovensko, B ratislava . . .  S 183 
L. tinyitanus L. 2n =  14
Rs, Minsk, Bot. Gn................... R 1146
L. tuberosus L. 2n =  14
Ga, Lozére, Ca M e n d e   R 1180
Cz, C eské Zemé, Roudnice . . R 762 
Rs, T h b il is s i .............................. R 838

N ISSO L IA  T ou rn .

L. nissolia L. 2n =  14
Ge, Hessen, W etterau ...........  R 1228
Ga, Orne, Le Pin ...................  R 1230

. +  . 4- ..............................................................+  . +  . +

. +  + + + + + . + +

. + . . .  + . . +  . + . + . +

. + . +  + . + . +

. ++ . + +  + . +  + ++

. ++ . + +  + . +  + ++

. + + . + + .  + . . . . + . + + + +
++ . ++ . . . . .  . . . + + ++

. + + . + +    + . + + + +
++ . + +  + . +  + ++

. + +  . + 4" . . . . .  . . . +  +  ++

. + . + . . . . +  . + + + + . +

+  + + .................................................................................................... +  . + +
. + .....................................................................................+ . ++
. +  + + . . .  + . +

+
. +  .

+ + 
+ +

prevent pollination from  other individuals, fruits develop from  nearly  
all the flow ers. In nature m ost individuals have probably arisen by  
autogam y, but occasionally  a crossing occurs and gives a variable o ff­
spring (e.g. F], 1, F^). The m any taxonom ic problem s in the L. sy lves t­
ris group m ay be due to the fact that few  plants arise by crossing in 
nature and that various individuals from crossings have often been 
given new  nam es. P e c k e t  (1959) does not m ention kaem pferol in the 
L. sylvestris  group, w hich w as found in this analysis. He also says that
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L. t ingitanus  L. lacks quercetin, w hich  how ever w as seen in  the  collec­
tion ana lysed  here. P e c k e t  (1959) also con tends th a t  L. h irsu tus  L. (A3, 
A5, Y4, Yß) belonging to Cicerula, a n d  L. pratensis  L. (A5, Y4, Yß) , L. pa­
lustris  L. (As, Y4, Yg) and  L. m a r i t im u s  Bigel. (A5, Y ß), w h ich  all belong 
to Orobastrum ,  shou ld  be placed in the subsection E u la thyrus .  (M ark­
ings in paren thes is  a re  the co m pounds  th a t  P e c k e t  has found  in  his 
investigation of these species.) T he  fou r  com pounds  (A3, As, Y4, Yß) 
are very com m on  in the  genus L a th y ru s  a n d  w ere found  in all the  four 
above m entioned  species by th in - layer  ch ro m a to g rap h ic  analysis. The 
species belonging to the subsection E u la th yru s  w ere p laced  in three 
d ifferen t g roups by  B e l l  (1962).

Subsect. Nissolia Tourn.

In L. nissolia  L. the lam in ae  are  reduced  a n d  instead the leaflike phyl- 
lodia were analysed. L. nissolia  L. w as ch a rac te r ized  by  the  yellow 
spot Yi an d  absence of sinapic acid (A2) an d  the red  spot Ri (tab. 4).

Subsect. Orobastrum  Greu. & Godr.

T he L. pratensis  group  belonging to O robastrum  is p resen ted  in table 5, 
w here  th ir ty  collections were b iochem ically  analysed . T he a u th o r  d is­
t inguishes L. b inatus  P anc ic  an d  L. hullersteinii Bailing, f ro m  L. p ra ten ­
sis L .  A s c i i e r s o n  & G r a e b n e r  (1906— 10) inc luded  these two taxa 
in L. pratensis  L. A detailed investigation of this g roup  in cy to­
logy, ecology, geographica l d istr ibu tion , m orpho logy  a n d  crossing ex­
perim ents  reveals th a t  L. binatus  Pancic , L. hullersteinii  Bailing, and  
L. pratensis  L. a re  distinct species. These results  will be pub lished  
later. T here  were also b iochem ical differences betw een  the species. It 
is necessary  to po in t out, w h ich  has  n o t  been done in earlier  b iochem ical 
analyses  of this sort, th a t  there  w as some var ia tion  betw een collections 
f rom  the  sam e species, a l th o u g h  there  was little or 110 va r ia t ion  in p ig­
m ents  of the leaves of ind iv iduals  in the sam e collection (table 1 0 ). 
A utogam y occurs in m a n y  species of the genus L a th yru s  a n d  is p robab ly  
a m a in  cause of the slight in travar ia t ion . T here  w ere  110 recognizable 
differences betw een diploid  a n d  te trap lo id  L. pratensis  L. Thus, L. pra­
tensis  L. w ith  bo th  the som atic  ch rom osom e n u m b e r  2 n = 1 4  and  2n =  28 
h a d  de lph in id in  (R4), w h ich  w as not found  in L. binatus  P anc ic  and  
L. hullersteinii Bailing. Similarly, L. pratensis  L. h a d  the yellow spot Yg, 
while  the  o ther  two species h ad  ins tead  the  yellow com p o u n d  Y5. The
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Tabic 5. Analysed sputs in thirty collections of the L. pratensis group 
(subsection Orobastrum Gren & Godr.)

Coll. no. Aj A* A3 A4 A 5 A® R i R2 R3 R4 Y j Y , Y s Y 4 Y 5 Yg Y 7

L. pratensis L. 2n =  14
Su, Skåne, Mölle ................... PCO + . ++ . + + + + + . +
Da, Mön .................................... PEY . +  . ++  . + + + + .
Ge, N iedersachsen, Celle, 10 

km S ...................................... PKS ++ . ++ . + + + . + . +
Ge, Niedersachsen, H ildes­

heim, 20 km S ..................... PKT + +- + + + +
He, Zürich, Lägern, Nieder- 

w e n in g e n ................................ PRB + - I -  . + + ++ . + +
Au, Steierm ark, V o rd en b erg .. PTQ . + . ++ . + + + . + .
Rm, Brasov, Fägäras ........... PUJ . + . + . ++ + + + . +
Rm, Pite§ti, R im nicu Vilcea, 

Gurano .................................. PUN + + . ++ ++ ++ . ++ . ++
Ju, Srbija, Kragujevac, Gros- 

nica ........................................ PYM + . + ++ + + . + ++
Ju, Slovensko, S to r je ............. PXB + ++ . ++ + + . + + +
L. pratensis L. 2n=21
Su, Blekinge, Lösen ............... PCG ++ . ++ . ++ + + . + ++
L. pratensis L. 2 n = 28
Ho, Zuidholland, Noordwijk PHM . ++ . ++  . + + + ++ . ++ . +
Be, Oost-Vlandern, Ursel . . . PJG . + . + + + + . + .
Ga, Nord, A u -B a c ................... PPC + ++ . ++ + + . + . +
Ga, Rhone, I r i g n y ................... PQK . + . + ++ + + . + . +
He, Valais, Champex-Lac . .. PSD + + + + + . +
He, Uri, Ursental, H ospenthal PSG + + + + + . + . ++
It, Valle d’Aosta, Col de Petit 

St B ernhard .......................... PVD + + + ++ + + . + . +

L. pratensis L. 2n= 42
Ga, Paris, F orét de Sénarl . . PPR + + . + +  ++ +  . + . +

L. binatus Pancic 2n =  14
Ju, Bosna, T re b e v ic ............... BAA . ++ . ++ . . -i-+ . . . + + ++
Ju, Bosna, T re b e v ic ............... BAF + ++ . . + . . + + ++
Ju, Bosna, LjubogosCa ......... BAD . ++ . ++ . . ++ . . + + ++
Ju, Srbija, Mokra Gore . . . . BAE . ++ . ++ . ++ . . + + ++
L. hallersteinii Baumg. 2n =  14
Rm, Cluj, A g h ire s ................... HAA + ++ . . + + ++
Rm, H unedoara, Gura Zlata HAE . + . ++ . + + + ++
Rm, Ploesti, Sinaia ............... HAJ + ++ . . + . . + + ++
Ju, Srbija, Titovo Uzice . . . .  
Ju , Srbija, Kragujevac, Gros-

HBA + + . ++ . . + + . ++

nica ........................................ HBC . + . + . . ++ . • + + ++
Ju, Srbija, Ozren, Soko B anja HBI) + ++ . . ++ . . + + ++
Ju, Srbija, Ozren, Soko Banja HBE + ’ . ++ . . ++ . . + + +

amount of quercetin (Yg) was much larger in the collections of L. bina­
tus Pancic and L. hallersteinii Baumg. Thus, a biochemical examination 
of phenolic compounds in leaves in the L. pratensis group is a good
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Table 6. Analysed spots in twenty collections of L. sphaericus ltetz.
(subsection Orobastrum Gren & Godr.)

Coll.  no.  A i A? A3 A4 A5 A (i i Rj Ro R3 R4 A 4 Y o A3 A4 Â 5 Y q Y7

L. sphaericus  Retz. 2n =  14
Su, Bohuslän ,  B ra t tön  .........  E  16 + + ++
Su, Skåne, K u l l a b e r g .............. E  2 + + ++
Da, B ornho lm , H a m m e rsh u s .  E 15 + + ++
Da, Sjaelland, R ö r v i g ..............  E 14 + + ++
Da, Hesselö ................................  E 13 + + ++
Da, Samsö, M aarup  ................  E  12 + + ++
.Tu, Srbija, Beograd, Kosut- 

n jak  ............................................ E 17 + + ++
.Tu, Srbija, Kragujevac,  Gros- 

nica ............................................ E 18 + + ++
J 11, Dalmatia ,  Rudine ...........  hi 11) + + ++
Ju,  Dalm atia ,  M aka rska  . . . .  E 20 + + . ++
Ju, H rva tska ,  K a r l o b a g .......... E 21 + + ++
It, Friuli  Venezia Giulia, Go- 

rizia ............................................ Ia 22 + + H—r
It, T ren t ino  Alto Adige, Bol­

zano ............................................ E  23 + _x
It, Sicily, P ia n a  di  Catania,  

P a lag o n ia  ................................  E 7 . + ++
L 11, Beira Litoral,  Coimbra,  

Cerna .........................................  E  9 + + ++
Marocco, Zaers,  Bni-Abid . . .  E 3 + + ++
Gr, Samos,  Kerki ..................... E 4 + + , ++
Bu, Blago-Evgrad, Sandansk i  E 8 + + ++
Rs, Ashkhabaq .  Bot. Gn.......... E  10 + + ++

L. sphaericus  var. stenophyl-  
lus Boiss. 2n =  14
Da, K öbenhavn ,  Bot. Gn. . . E  24 + + + ++

additional criterion to other methods used in taxonomy, viz., studies in 
anatomy, cytology, ecology, physiology, morphology, palynology, and 
crossing experiments.

The results of twenty analysed populations of L. sphaericus Retz. 
(Orobastrum ) are shown in table 6 . In Europe, this species is common 
in the Mediterranean area with few localities to the north e.g. the 
south valley ol the Rhine. Besides, there are six known localities in 
D enmark and Sweden. The biochemically analysed collections can be 
divided into three groups, which also have different geographical dis­
tribution. One group with populations from northern  Europe had cyani- 
din (R;j) but not the red  spot Ri or the yellow spot Y2. Four collections 
from Dalmatia and Serbia in Yugoslavia were characterized by IR but 
lacked 1R and Yo. The last group from the southern part of Europe had 
\ t2 but 110 red spots (tig .1). All the collections had the somatic chromo-
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F ig. 1. T he g eo g ra p h ica l d istr ib u tion  o f  tire an a ly sed  sam p les o f L. sp h a er icu s  Retz. 
T h e c o lle c tio n s  w ere ch aracterized  by the fo llo w in g  sp ots, square (■) R;j, tr ian gle (A )

R l and circle  (# )  Y2.

some number 2n =  14. The six populations from Denmark and Sweden 
are morphologically differentiated from the other collections. Their 
leaves are shorter and wider than samples from south Europe. It is not 
possible at this time to separate other groups on morphological grounds. 
Further investigations are going on in L. sphaericus Retz.

In Ihe L. palustris group 1 (tab. 7) only the variety palustris with 
the somatic chromosome number 2n =  42 grows in Europe. From these

1 T he ta x o n o m y  fo l lo w s  H itchcock  (1952).
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Table 7. Analysed spots in som e species of the subsection  Orobastruni Gren. & Godr.

Coll. no. Ai A» A3 A4 A5 Rt Ro R3 R4 Yt Y» Ys Y4 Y5 Y« Y7

OROBASTRUM G ren. & G odr.

L. in cu rvu s  W illd . 2n =  14
Su, B lekinge ................................  R 814

L. m a ritim u s  Bigel. 2n =  14
Fe, U usim aa, T am m isaa ri . . .  R 1150
Fe, O ulu .......................................  R 1186
Fe, U usim aa, O u lu n k y lä  . . .  R 1148
Su, Skåne, V ilem ölla .............. R 861
Po, G dansk, Rozew ie .............. R 1098

L. m a r itim u s  f. albo  2n =  14
Da, K öbenhavn , Bot. Gn. . . .  R 1156

L. n euro lobus  Boiss. & H eldr.
2n =  14
He, Geneve, Bot. Gn.................. R 969
Gr, K riti, Irak lio n , C nossos . R 974

L. pa lustris  L. var. palustris  
2n =  42
Su, U ppland, L idingö, E k-

h o lm sn äs ................................  L 419
Fe, Oulu, R em pele ..................  L 918
Rs, L ith u an ia , K a u n a s   L 874
Br, H un tin g d o n sh ire , W icken

F en  .............................................. L 880
Ho, D ren the, Selter W ijde  . . L 765 
Ge, Schlesw ig-H olstein , L ü ­

heck, 3 km  N W ..................... L 827

L. palustris  var. p ilosus  
Ledeb. 2n =  14
Rs, V la d iv o s to k .........................  L 919

L. pa lustris  var. m y rtifo liu s  
G ray 2n =  14

U.S.A., A laska, P a lm e r .........  L 849
U.S.A., M ichigan, O ak land  Co L 836

L. p isifo rm is  L. 2n =  14
Hu, U rso ta llu m ar ..................... R 1113
Rs, Om sk, K irt v .......................  R 713
Rs, L eopolis ................................  R 819

L. saxa tilis  (Vent.) Vis.
2n =  14
Rs, T urco m an ia , A shkhabaq ,

Bot. Gn........................................  R 1232

. + +  
+ +  
+ +  
+■+

+ +

+
+ ++

+
+
++

+ ++ . ++
. ++ . ++

. ++ . ++
+ . +

+ ++ . ++ 
+
+

++ ++ 
++ ++

+ ++ .
++ . + + + .
++ + + + + .
+ + + + .

+ + .

+ + . ++
+ +
+ ++

+ . ++
++ ++ . ++

+ ++ . ++

+ +

++ . ++
+ + . ++

+ + . ++
+ + . +
+ ++ . +

few  a n a ly ses  it w as not p ossib le  to d istin gu ish  that variety  from  the 
varieties pi losus  and  m y r t i f o l i u s , b oth  w ith  14 ch rom osom es. M orpho­
lo g ica lly  the A m erican  variety  m yr t i f o l iu s  is ch aracterized  b y  its rela-
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Table 8. Analysed spots in the section Orobus (L.)

Coll. no Ai A2 A3 A4 A5 Ag i R t R , Rs R 4 Y i  Y 2 Y 3 Y4 Y 5 Y6 Y 7

P 3024

OROBUS (L.)
L. incrmis Roch. ap. Friv.
2n =  14
Ju, Srbija, P r i s t in a .............

L. luteus var. aureus Beck 
2n =  14
Rra, Cluj, A g h ire s ...................  R 1135
Br, M anchester, Bot. Gn. . . .  R 1030
Rm, Cluj, Fägäras .................  R 1041
Po, W roclav-K anonia ........... R 807

L. luteus var. laevigatus 
Beck 2n =  14
Rm, Cluj, Fäget .....................  R 1020
Ge, Berlin, Bot. Gn..................  R 1024

L. luteus var. transsylvanicus 
Beck 2n =  14
Rm, Cluj, F ä g e t   R 1046

L. m ontanus  Bernh. 2n =  14
Ga, Saone-et-Loire, Gray . . . .  R 628
Ge, Hessen, M a rb u rg .............  R 716
Ge, Mecklenburg, Reinberg . .  R 738

L. niger Bernh. 2n =  14
Su, Bohuslän, H o lm   R 736
Rm, Cluj, A g h ire s ...................  R 1132
Hu, U rsotallum ar ...................  R 1122
Cz, Ceské Zemé, K arlstejn . .  R 1107

L. pannonicus var. versicolor 
Maly 2n =  14
Hu, U rsotallum ar   R 1118

L. venetus Rouy 2n =  14
He, Geneve, Bot. Gn................
Rm, Ploesti, C a ra g ia le ...........
Ju, Srbija, Soko B a n ja .........
Ju, Srbija, Mokra G o re .........
Ju, Hercegovina, Konjic

L. vernus Bernh. 2n =  14
Rs, Leningrad, K o lp in o .........
Cz, Morava, Jihlava ...............
Au, O berösterreich, Steyr . . .
Rm, Cluj, F ä g e t .......................
It, Lom bardia Brescia, Val- 

vestino, T o r a n o ...................

L. vernus f. albidus Döll 
2n =  14

R 1029 
R 1059 
R 871 
R 1068 
R 866

+ + + + + + + +  ++ .
+ +  + +  + +  4- . . . .  . 4- . + 4* .
+ + + + + + +  + +  ++ .
4- 4-4* 4-4* 4- . . . .  . . .  4*4* .

++ . + . . +  ++ .
+ + . + + .  + . . . . +  .

4-4- . 4* 4- 4- .. 4-4-

4- 4-4- 4- 4-4- . .  . . 4-4-
4- 4-4- 4- + +  . . . . 4-4-
4- 4-4- 4- + +  . . . . 4-4-

R 882 ++ ++ . +
R 874 . + ++ . + ++
R 894 . + ++ . + . +
R 1052 . + ++ . + . +

R 1075 . + ++ . + +

R 918 . + ++ . + . +

+ ++ . ++
+ + + + +
+ ++ . ++
+ + + . ++

+  . + +  . + +  . . . . + + +  . +  .

. + +  . + +  . . . . + +  . +  .

. + +  . + +  . . . +  . . + + + +  . + +  .
. +  + +  . + +  . . . . + + +  . +  .

. + +  . + +  . . . + + +  . + +  .
+ +  . + +  . . . . + + + +  . + +  .
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Table 8. Continued.

Coll. no. A2 A3 A4 A5 A<j Rt R2 R3 R4 Yj Yo Y3 Y4 Y5 Y« Y7

L. vernus  f. roseus  Beck  
2n =  14
Su, Stockholm , Bot. Gn........... R 916 + ++ . + ++ . + . + H—h +
Ge, Halle, Bot. Gn...................... R 910 . + ++ . + ++ . + 4.

L. vernus  var. flaccidus
Arcang. 2n =  14
Su. Stockholm . Bot. Gn........... R 900 + ++ . + + . ++ . +
Be, Gent, Bot. Gn........................ R 1005 + ++ . + + . . ++ . +
It, Lom bardia Brescia, Val- 

vestino, T o r a n o ..................... R 999 . + ++ . + ++ . . ++ . +

L. vernus  var. gracilis Arcang. 
2n =  14
Ho, Utrecht, Bot. Gn............... R 896 + + + ++ .

Ho, Utrecht, Bot. Gn............... R 995 + + + + ++ . +

L. alpestr is  Rchb. 2n =  14 
Ga, Strasbourg, Bot. In........... R 1090 + + . + + . ++ .

t iv e ly  sh o r t a n d  w id e  le a v e s . P e c k e t  (1959) c o n s id e r e d  th a t L. m a r i t im u s  
B ig e l., L. palustris  L. a n d  L. pratensis  L. fro m  th is  s u b s e c t io n  o u g h t  to  
b e b r o u g h t to  th e  su b s e c t io n  E ula thyrus .  B e l l  (1962) p la c e d  sp e c ie s  
fr o m  O robastrum  in  th ree  d if fe r e n t g ro u p s.

Sect. Orobus (L.)

P e c k e t  (1959) has  fou n d  th a t  . . . “This section show s some var ia t ion  in 
the constitu tion  of leaf  ex tracts  b u t  there  are  a n u m b e r  of sim ilarities  
be tw een  tlie species” . R em ark ab ly  m a n y  abso rb ing  com pounds  w ere 
seen in u ltrav io le t  light in L. luteus  Pe term . a n d  L. m on ta n u s  Beruh, 
(tab. 8). T he  var ia tion  in  p igm ents was sm all  in the la t te r  species. 
L. luteus  var. aureus  Beck h a d  A i— Ag, L. lu teus  var. laevigatus  Beck 
h a d  only A3 a n d  A5, and  L. luteus  var. transsy lvan icus  Beck h a d  Ai 
an d  A3. This taxon  is p a r t ia l ly  b iochem ically  separa ted  from  o the r  
varieties in L .  luteus  Peterm ., e.g. it h ad  110 an th o cy an id in s  b u t  did 
have  the add it iona l  yellow spot Y3. M orphologically, L. luteus  var. trans­
sy lvan icus  Beck is recognizable  by  its size, light flowers an d  a b u n d a n t  
pubescence. This  au tonom ous  taxon  has  a lim ited  d is tr ibu tion  w ith  its 
few localities in T ranssy lvan ia .  T he opin ion  of the  a u th o r  is th a t  it 
shou ld  be trea ted  as a separa te  species. In  B e l l ’s w ork  (1962) it is 
in teresting  that taxa  from  the L. luteus  g roup  are  p laced  in three of his
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Table 9. Analysed spots in some Extra-European species of Lathyrus and 
in Pisuin sativum L. and Vicia angustifolia L.

Coll. no. At A2 As A4 A5 A6 R4 R , R3 R4 Y4 Y , Y3 Y4 Y5 Y6 Y

L. davidii Hance 2n =  14
Rs, Vladivostok, Bot. Gn. . . .  R 1181
L. laetiflorus Greene 2n =  14
U.S.A., California, C larem ont R 1152
L. m u lkak  Lipsky 2n =  14
Rs, T adzhikistan, D uschanbe R 852
L. venosus Muhl, ex W illd.
2n =  28
Canada, M ontreal, Bot. G n ... R 1185 
L. undulatus Boiss. 2n =  14
Br, Kew, Bot. Gn....................... R 1225
Pisum  sativum  L. 2n =  14
Su, Lund, Bot. Gn....................  R 1500
Vicia angustifolia  L. 2n =  14
Su, Blekinge, Lösen ...............  R 1501

+ + . + ++

++ . ++

+ .

+ .

++ . + .

+ + . ++ + +  .

fiv e  groups. B e ll  does n ot g ive the n am es o f an y  au th ors and a c o m ­
p arison  w ith  other w ork s is d ifficu lt.

M any yellow spots occurred in L. niger Bernh. In the L. vernus 
group Ri was com m on but not in L. venetus  Rouy. These species are 
generally considered as closely related to each other. The two yellow 
spots Y2  and  Y3  were com m on in L. venetus Rouy hut not in L. vernus 
Bernh. Ferulic acid (A3) was also m ore com m on in the L. vernus group. 
It m ay be m entioned th a t A s c h e r s o n  & G r a e b n e r  (1906— 10) brought 
these two species together as “G esam m tart L. vernus”. M orphologically 
the two taxa are d issim ilar in the form  of the leaves, the size of the 
flowers, the num ber of flowers per peduncle and the colour of the 
flowers. Their geographical distributions are partly  different. L. vernus 
Bernh. exists in m ost of Europe but is ra re  or missing in the south-east 
area, th a t is, in the south p art of Roum ania, Yugoslavia, B ulgaria and 
Greece, while L. venetus Rouy grows in south-east Europe. A m ore 
detailed investigation of L. vernus  Bernh. and  L. venetus Rouy is 
planned.

In table 9 there are some analysed taxa th a t have no n a tu ra l d istri­
bution in Europe. There are also analyses of Pisum sativum  L. and 
Vicia angustifolia L. The genus Pisum  is considered to he the nearest 
related genus to Lathyrus.

27 B otan iska  N o tise r  1965.
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.0—CH-

HOi  VH O - l l  J - C H = C H - C 0 2H

I J K

Fig. 2. The chem ical structures of som e com m on phenolic com pounds. A pelargoni- 
din, B cyanidin, C delphinidin, 1) peonidin, E petunidin, F m alvidin, G kaempferol, 

H quercetin, I caffeic acid, J ferulic acid and K sinapic acid.

Discuss ion

rrhe genetic background of biochemical differences in x ' 's have been 
stated in only relatively few cases. S anya l ,  Ghosh  & K undu (1961) 
studied inheritance of anthocyanin pigmentation patterns in Hibiscus  
sabdariffa  L. and said that 18 factors are responsible for the colour 
production in that species.

T he varia tion  of flower colour in Lcithyrus odoratus  L. is treated in 
several works. B e a l e , B o b i n s o n , et al. (1939) rep o r ted  tha t  the genes 
affec ting  the an th o cy an id in  type do no t influence the flavonol com posi­
tion in L a th y ru s  odoratus  L. a n d  re m a rk e d :  “ In conclusion il m ay  be

04



T HIN-LAYER CHROMATOGRAPHIC ANALYSIS IN EUR OPEAN LATHYRUS L. 395

stated that  a genetical and chemical analysis of L. odoratus shows it to 
accord adm irably with the majority of other plants which have been 
investigated in a similar way. In this connexion it is perhaps important 
to recall the fact that all variations which occur in the modern sweet 
peas have most likely arisen as mutations from a single wild form . . . 
Interspecific hybridization, which succeeds only rarely within the genus 
Lathyrus  (see Senn, 1938), has apparently  not been involved.” S c o t t - 

M o n c r i e f f  in 1936 stated that nine factors are responsible for the 
variation in flower colour in Lathy rus odoratus L.

The resemblance in chemical structures of some commonly occurring 
phenolic compounds is shown in fig. 2. In the last few years C14-tracer 
studies have shown the early precursors of the anthocyanins and  of 
related flavonoids. The A-ring (fig. 2) of anthocyanidins originates from 
three acetate units, while the B-ring (fig. 2) and the central three-carbon 
moiety are derived from a phenylpropanoid unit. The nature of the 
intermediates between these precursors and  the intact pigment are still 
largely unknown. The biosynthesis of flavonols and anthocyanins pro­
bably differ at the C9 level. Glycosylation appears to occur nearly at the 
end of the synthesis and m ay be associated with methylation and acyla- 
tion ( I I a r b o r n e  1962).

The genetic background of biochemical differences in plant pigments 
is probably very variable in different genera and species. W hen the 
genetic basis of these differences is known, the possibility of deter­
mining the systematic significance of biochemical differences will be 
much greater. In evolution the selective value of phenolic compounds 
m ay be limited.

Phenolic compounds may have a restricted value in plant taxonomy 
to separate genera and subgenera. The au thor also believes that while 
the qualitative distribution of amino acids is of limited value, peptids, 
proteins and  enzymes will eventually serve as prim ary characteristics 
for taxonomic evaluation.

Some specific compounds may have a good but limited taxonomic 
value. The amino acid lathyrine was identified in Lathy rus tingitanus L. 
( B e l l  1961, B e l l  & F o s t e r  1962). About 300 species of Leguminosae  
have been tested for the presence of la thyrine but this acid has only 
been detected in some species of Lathy rus.

W riting about the disease lathyrism S e l y e  (1957) says: “ . . . it is 
clear that L. odoratus produces predominantly  (if not exclusively) osteo- 
lathyric changes, particularly in the rat. It is not known whether this 
pea is poisonous to man. L. sativus, L. cicera, L. c lymenum, L. lati-
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folius, L. splendens, L. sylvestris and L. sphericus appear to produce 
only neurolathyrism in anim als and in man. L. pusillus and L. h ir ­
sutus  are claimed to damage the bones and the nervous system.” S e l y e  

states that probably different factors are responsible for the skeletal 
and  the nervous disease. In seeds of L. odoratus L. this factor is de­
scribed as ß -(N-y-L-glutamyl) -aminopropionitrile (S c h i l l i n g  & S t r o n g  

1955) and the same toxic component is found in L. pusillus Elliot 
( D u p u y  & L e e  1956). The neuroactive factor in L. latifolius L. has been 
identified as L-a,y-diaminobutyric acid. This amino acid has also been 
found in the seeds of L. sylvestris  L. (R e s s l e r  et al. 1961). These toxic 
components exist in species tha t  taxonomically are placed in several 
subsections of the genus Lathyrus.  It can be pointed out that the two 
related species L. latifolius L. and  L. sylvestris L. have the same toxic 
factor, while L. odoratus L. in the same subsection has the other toxic 
component.

In this investigation no characteristic differences in the nature of the 
analysed phenolic compounds between the two related genera Lathyrus  
and Pisum  were found, which was also valid for Vicici. This result 
cannot he generalized, and  such an analysis m ay have a systematic 
value in other genera. However, to separate genera there are often 
o ther and perhaps better criteria, such as cytology, morphology and  
palynology. On a higher taxonom ic level than  the genus qualitative d if­
ferences may exist between separate groups from a biochemical point 
of view.

From  this investigation in which 17 different spots were seen it is 
clear that it is impossible to separate sections and subsections in L a th y ­
rus. P e c k e t  (1959), who has also analysed leaves in Lathyrus,  has 
found four different compounds by paper chromatographic analysis. 
F rom  those results he implied that the four species L. hirsutus  L., 
L. maritimus  Bigel., L. palustris L. and L. pratensis L. which all have 
been placed in other subsections of the genus m ay he brought to the 
same subsection, Eulathyrus.  However, the four compounds seen by 
P e c k e t  are very common in the whole genus and all of them  were 
found in the four mentioned species with help of the improved analytic 
method of thin-layer chrom atography in the present study. Thus, it is 
dangerous to draw conclusions and  to separate subsections based on so 
few components.

B e l l  (1962) studied ninhydrin-reacting compounds of the seeds in
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Table 10. E xam ples o f intravariation  in Lathyrus

Coll. no. A, A2 A3 A4 A R t R2 R 3 R4 ! Y4 Y2 Vs Y4 Y5 Ye Y7

L. b ina tus  P an c ic  2n =  14
.In, B osna, T r e b e v ic ................  BAA: I . . + + . + + .  ++ . . . . +  + ++

BAA: 2 . ++ . . . . +  + ++
BAA: 3 . . ++ . . . . +  + ++

L. pra tensis  L. 2 n = 2 8  
He, U rseren th a l, H ospen tha l 

Reuss ...................................

L. sphaericus  Retz. 2n =  14

L. lu teus  var. tra n ssylva n icu s  
Beck 2n =  14

PSG: 1 + ++ . . ++ . . + + . ++
PSG: 2 + . + . ++ . . + + . ++
PSG: 3 + . ++ . . ++ . . J- 4- ++
PSG: 4 + . ++ . ++ . + + ++

E 12: 1 + + . ++ .

E 12: 2 ++ . + ++ .

E 12: 3 + . + ++ .

E 12:4 + . . + . ++ .

R 1046: 1 ++ . + . + , + +-T
R 1046:2 ++ . ++ . , + + + . +
R 1046:3 ++ . ++ + + + ++
R 1046:4 ++ . ++ + + + ++

Lathyrus  and lie found at most five such components in some species. 
He writes: “ . . .  within the genus there existed well defined groups of spe­
cies that were characterized, not by the presence of an arb itra ry  con­
centration of one specific ninhydrin-reacting compound, hut ra ther by 
the presence of associated groups of such compounds. These groups of 
associated compounds appeared as characteristic patterns after the seed 
extracts had been chrom atographed or subjected to ionophoresis on 
paper. In the extracts of most, but not all, of the species examined the 
spots forming the characteristic patterns were of comparable size and 
intensity.” It can be pointed out that B e l l ’s classification does not 
agree with the limits of the sections and  subsections of Lathyrus. In 
this investigation it has not been possible to divide the analysed species 
after associated different groups of compounds.

On examination of the critical groups of species a biochemical a n a ­
lysis of phenolic compounds may he a good complement to the taxo­
nomic work. F rom  this investigation it is evident how great the resem ­
blance is between L. heteropliyllus L., L. latifolius L. and L. sylvest­
ris L. These species are very similar in several morphological charac-
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teristics, too. Thus, I he biochemical analysis here is a good support to 
the commonly accepted view that these species are closely related.

In the L. pratensis group the author has made a detailed investiga­
tion in cytology, ecology, geographical distribution, morphology and 
crossing experiments (unpublished). Based on these examinations the 
author distinguishes the three species L. binatus Pancic, L. hallersteinii 
Baumg. and L. pratensis L. ( L i n n a e u s  1753, B a u m g a r t e n  1816, P a n c i c  

1874). The lest of phenolic compounds in leaves gave good differences 
between these taxa. L. pratensis L. had delphinidin and the yellow 
spot Y2. L. binatus Pancic and L. hallersteinii Baumg. lacked these 
compounds but had, instead, the yellow spot Y5. Thus, a biochemical 
analysis of phenolics in leaves of the L. pratensis group is a good addi­
tional criterion to other systematic methods.

Generally L. vernus Beruh, and L. venetus Rouy are considered to be 
closely related and A s c h e r s o n  & G r a e b n e r  (1906— 10) even bring the 
two species together to “Gesammtart L. vernus”. In addition to some 
morphological differences between the species their phenolic com­
pounds in leaves were partly different. The red spot R[ was common in 
L. vernus Beruh, but lacked in L. venetus Rouy which instead had the 
yellow spots Y2 and Y;!.

In the L. luteus complex there were some differences between the 
analysed taxa. Thus, the variety aureus had the absorbing spots Ai—A«, 
while the other varieties analysed only had two such spots. The variety 
trunssylvanicus is both morphologically and biochemically distinct from 
the others. That variety also has a limited distribution occurring only 
in Transsylvania. The opinion of the author is that trunssylvanicus 
ought to be treated as a separate species. There are clear differences 
between the two other taxa analysed, but as no relation with studies 
in cytology, ecology and morphology can be made at this time it is 
impossible to evaluate their taxonomical importance.

Some few species in Lathyrus had relatively characteristic systems of 
phenolic compounds in leaves; e.g. in L. montanus Bernh. many absorb­
ing spots were found.

A comparison was made in species with more than one chromosome 
number. Collections of L. pratensis L. in Europe have either 14 or 28 
chromosomes in somatic tissue (seldom 21 or 42). From table 5 it is 
clear that there were 110 differences in the phenolic compounds oT the 
leaves of taxa with different chomosome numbers. However, the resem-
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Table It . The d istribution of chrom atographic spots in relation to the num bers of 
taxa analysed  in different groups

R2 R3 R4 Yt Y, Y3 Y4 Y5 Y6 Y7

. 1 . . 1 . 2 . 1 .

. . . 2 4 1 5 .
. . . . 3 1 3 .

1 3  . 7  2 9 4
1 . . 1 1 . 1 . 1 .
1 10 7 1 13 4 14 4 14 2
3 2 1 . 6 7 14 1 12 .
1 . 1  1 3  1 4  1 4 .

6 14 12 5 38 16 52 10 49 2

Groups 8°. of taxa A, Ao As a 4 A 5 As Ri

A phaca  T o u r n .............................. 2 2 2 2 1
Ciceruta  M uch ............................... 5 . 1 5 4 a
( l l i jmenum  DC.............................. 3 1 3 2 2
Eula t lu jn is  Se r ............................. 9 . 1 9 7 2
Nissolia  T o u r n ............................. 1 1
Orobastrum  Gren. & Godr. . . 17 4 17 13 7
Orobus  (LA ................................ 14 3 8 14 2 12 3 8
E x tra -E u ro p e a n  species . . . . 5 . 3 5 3 1 1

Sum to ta l 56 3 20 56 2 43 4 26

blance in morphology between diploid and tetraploid L. pratensis L. is 
great.

L. palustris L. bas in Europe only the chromosome num ber 2n =  42. 
in  America and Asia there are also populations with 14 chromosomes in 
somatic tissue. Their phenolic compounds in leaves are about the same. 
In the species examined with different chromosome numbers in Lathy-  
rus it was not possible to draw  any conclusions from differences in 
phenolic compounds in leaves. However, the results of a such a com­
parison of species with several chromosome numbers in other genera 
m ay be different. A study of anthocyanidins in Lathy m s  showed that 
they are distributed in about the same num ber of annuals and perennials.

In studies of variation between collections in the same taxon bio­
chemical tests with thin-layer chromatography can give interesting 
results. From  this investigation in Lathyrus  it is evident that there is 
some variation between collections in the same species. This fact lias 
not been emphasized enough in earlier works. To get reliable results 
it is necessary to analyse several samples of the same taxon. Jo most 
of the earlier examinations only one collection of every species has been 
analysed.

Twenty collections of L. sphaericus Retz, were analysed and from a 
biochemical point of view they could he divided into three groups which 
had different geographical distribution (tab. 6, fig. 1).

The variation of phenolic compounds between populations in the 
same taxon in some cases m ay be determined by relative simple genetic 
factors. Certainly the variation between collections is different in auto­
gamous and allogamous species.

In the same way there was little variation between individuals in the



400 K ARIN B R U N S B E R G

same collection in the m ainly autogam ous genus Lathyrus  (tab. 10). The 
in travariation in allogam ous genera m ight be larger.

A thin-layer chrom atographic analysis of phenolic com pounds in 
leaves is a good additional criterion to o ther accepted ones in taxonom y 
particu larly  in studies on the level of species or taxa of lower ranks. 
The m ethod m ay also he used in studies of hybrids or for identification 
of the ancestry of some taxa ( S t e b b i n s  et al. 1963) and  m ay be used to 
detect species-specific com pounds for diagnostic purposes.

All biochem ically analysed collections were determ ined as to their ch ro ­
mosome num bers. All taxa had the som atic chrom osom e num ber 2n =  14 
w ith the exception of L. palustris L. w hich also had  ‘2n =  4‘2, L. praten­
sis L. w ith 2n =  14 or 2n =  28 (seldom 2n =  21 or 42) in som atic tissue, 
while L. venosus Muhl, ex W illd. only had  2n =  28. Thus, the genus 
Lathyrus has very u n ita ry  chromosom e num bers, ef. also S e n n  (1938 a, b ) .

Summary

Species of the genus Lathyrus  m ainly from  E urope were analysed as to their 
phenolic com pounds in leaves. The m aterial used was w hen possible spon ­
taneous and was sown and cultivated in the B otanical Garden, Lund, Sweden, 
under com parable conditions. The alcohol-phases of hydrolysed extracts of 
leaves were analysed, using tw o-dim ensional th in-layer chrom atography. The 
spots received were identified by their colours and R f-values and chrom ato ­
graphic com parison with pure samples of some com m on phenolic com pounds 
m ade it possible to identify some spots (tab. 1). The results of the analyses 
are given in the tables 3— 11, w here the num ber of plus signs is roughly p ro ­
portional to the am ounts of the substances th a t were found on exam ination 
of the chrom atogram s in visible and ultraviolet light. The nom enclature used 
is afte r A s c h e r s o n  & G r a e b n e r  (1906— 10) and the nam es of the countries 
a re abbreviated in ttie tables in the same m anner as in T u tin  et al. (1964).

The investigation was intended to illustrate the usefulness of biochem ical 
analyses of phenolic com pounds in leaves for taxonom ic w orks w ith Lathyrus  
on generic, subgeneric, specific and  subspecific levels and to illum inate the 
variation between and to some extent w ithin populations. Com parisons with 
o ther biochem ical w orks w ithin Lathyrus  are done (e.g. S e l y e  1957, P e c k e t  
1959, 1960, B e l l  1962). In this study no characteristic differences in the n a tu re  
of the analysed phenolic com pounds between the genera Lathyrus, Pisum  and 
Vicia were found (tab. 9). In the same m anner it was not possible to separate 
different groups w ithin the genus Lathyrus  (tabs. 3— 9, 11). Some com m only 
occurring phenolic com pounds resem ble each o ther in chem ical structu re (fig. 
2) and  m ay be dependent on relatively sim ple genetical factors. Thus, phenolic 
com pounds m ay have a restric ted  value in p lan t taxonom y to separate genera 
and subgenera. On exam ination of the critical groups of species a biochem ical 
analysis of phenolic com pounds m ay be a good additional criterion  to o ther 
accepted ones such as anatom y, cytology, ecology, palynology, physiology.
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m orphology and crossing experim ents e.g. in the L. pratensis  group (tab. 5). 
Species w ith d ifferen t chrom osom e num bers showed no differences of phenolic 
com pounds (tab. 5, 6). In Lathyrus,  an thocyanid ins were d istribu ted  in the 
same num ber of annuals and perennials. Some varia tion  of the occurring spots 
between collections in the sam e taxon was often found. Thus, tw enty collec­
tions of L. sphaericus  Retz, could be divided into three groups w hich had  
differen t geographical d istribu tions (tab. 6, fig. 1). The variation between 
individuals in the same collection was sm all in the m ainly autogam ous genus 
Lathyrus,  bu t the in travaria tion  in allogam ous genera m ight be larger (tab. 10). 
Besides the usefulness of th in-layer chrom atographic analyses, especially on 
the levels of species or taxa of low er ranks, the m ethod m ay be successful for 
identification o f  the ancestry  of some taxa (S t e b b i n s  et al. 1 963)  and to detect 
specific com pounds for diagnostic purposes. All biochem ically analysed collec­
tions were determ ined as to the ir chrom osom e num bers (tabs. 3-—10). E arlie r 
unpublished  som atic chrom osom e num bers of some taxa in Lathyrus  are p re ­
sented in table 2.
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Arctotis venusta T. Norl. spec, nova, an Ornamental 
Plant from Southern Africa

B y  T y c h o  N o r l i n d h

Naturhistoriska Riksmuseet. Stockholm

The first collections of Arctotis venusta  date back to 1824 and to the 
1830’s, when Z e y h e r  gathered them in three localities, i.e. in the sou th ­
eastern and  north-eastern parts  of the Cape Province in the Somerset 
East and Aliwal North districts and in the southernmost part of the 
Orange Free State in the Rouxville district. Those of his specimens 
which are kept in S o n d e r ’s herbarium  (S),1 were collected at an  early 
flowering stage, when they appeared as rosette plants. Their seeming 
lack of stems caused them to be misinterpreted and they were originally 
nam ed Arctotis acaulis, which is a perennial herb quite different from 
the species in question.

W hen L e w i n  published his m onograph on the genus Arctotis in 1922, 
he m ade several nom enclatural mistakes and named the plant, now to 
be called A. venusta, “A. stoechaclifolia” (p. 69). This is surprising, as 
B e r g i u s ’ exhaustive and  excellent diagnosis does not fit this plant 
( N o r l i n d h  1963, p. 193). The latter name “A. stoechadifolia” has, since 
L e w i n  started his work on Arctotis, quite natura lly  been used by most 
botanists, for instance D i n t e r  and M a r l o t h .  A s a m atter of fact D i n t e r  

had three years earlier used this erroneous name for the same species 
( D i n t e r  1919, p. 341) but as L e w i n  at that time had already begun his 
work on the tribe Arctotideae, one must suppose that it was L e w i n  and 
not D i n t e r  who originally perpetrated this misinterpretation of A. 
stoechadifolia.

For the true Arctotis stoechadifolia  Berg., L e w i n  used the nam e 
A. decumbens  Thunb. (p. 67), which is merely a synonym. This is a 
perennial plant, only know n from the Cape proper, where it mainly

1 Herbarium abbreviations according to L a n j o u w  & S t a f l e u ,  Index Herbariorum
I, ed. 5 (1964), pp. 205— 228.
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Fig. 1. Arctotis venusta  T. Norl. a— e form  series of involucral scales, arranged 
approxim ately into five rows. —  a outerm ost triangular scale ending in a fairly  
short linear— elliptic appendix, only about half as long as the rem aining part of the 
scale. —  b next lo outer triangular-oblong scale ending in a linear-oblanceolate  
appendix. — c median oblong scale w ith a mucro. —  cl, e next to inner and inner­
m ost obovate-oblong membrane-tipped scales, lacking appendix or mucro. — /  part 
of involucre. —  [a— /  drawings from  a cultivated specim en raised from  seed of a 

collection from Bloem fontein, N o r l i n d h ,  ii . 5834 (S)]. —  a— e X5; /  X4.2.

occurs in sand dunes or other sandy localities. It: is characterized i.a. by 
a decumbent stem, more or less lignified, which already from its basal 
parts sends out decumbent branches of up to a m etre’s length in various 
directions.

A detailed account of the differences between A. stoechadifolia Berg, 
and A. venusta  1 ’. Norl. has already been given by the au thor (N o r l i n d h  

1964, pp. 199— 202). As is evident from the diagram in this paper 
(p. 200), these species differ with regard to so m any essential charac­
teristics that there is good reason for placing them in different sections 
of the genus.

Arctotis venusta  is an annual herb, usually with an erect stem. It does 
not occur wild in the Cape proper. This species grows mainly in semi-
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Fig. 2. Arctotis leiocarpa  Harv. a— d form series o f involucral scales. —  a outermost 
ovate-triangular scale ending in a long appendix, more than 2 tim es longer than the 
rem aining part of the scale. —  b next to outer triangular scale w ith a linear 
appendix. —  c m edian elongated triangular scale w ith a short appendix. —  d obovate- 
oblong m embrane-tipped scale representative of the two inner rows, lacking 
appendix. —  e part of involucre (about 5-seriate). —  [a— e drawings from a cultivated  
specim en raised from  seed of a collection from  the Prince Albert District, N o r l i n d h ,  

n. 5613 (S)]. —  a— d  X5; e X4.2.

arid regions. The m ain  distribution area extends from the Orange Free 
State to far up in South West Africa and  its southernmost outposts as 
a wild species seem to be in the Karroo. The indigenous name “ the 
gousblom of the K arroo” (M a r l o t h  1932, p. 278), does not fit this 
species well, because the Karroo only forms a small par t  of its distri­
bution area.

Already in 1939— 1940, in connection with the nam ing of a profuse 
material of Arctotis, gathered, among others, by A d o l f  H a f s t r ö m  and 
E r ik  W a l l , and after a close study of B e r g i u s ’ type specimen, as well 
as of his diagnosis of Arctotis stoechadifolia, 1 realized that L e w i n  had 
completely misinterpreted this species. The plant which L e w i n  had in 
mind, I gave the pre lim inary  nam e Arctotis venusta, and  1 also gave the 
A c o c k s  et H a f s t r ö m  collection (S), 1936, n. 908, Griqualand West, from 
sandy soil along a road at Dronfield, this name. However, at that time 
1 did not consider my knowledge of the genus sufficient for the descrip­
tion of this plant as a new species. It was possible tha t  among the large
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number of Arctotis species described in the past, particularly by 
J a c q u i n , there might perhaps be one identical with Arctotis venusto.  
This has not, however, proved to be tbe case. In 1963, before my second 
journey to Southern Africa, 1 recommenced my study of Arctotis, and  
since then I have been able to make such a profound investigation of 
the numerous species in this genus that  I feel sure that the species 
preliminarily nam ed Arctotis venusta  by me has not previously been 
described. Therefore I now consider it time to publish this species 
validly.

Arctotis venusta T. Norl. spec, nova
T. N o r l i n d h  in Svensk Bot. Tidskr., Bd 58 (1964), pp. 199— 202.
S v n . :  “Arctotis stoechadifolia” (non Berg.) D inter in Fedde, Repert. spec, 

nov. regn. veg., Fasc. 15 (1919), p. 341; op. e it., Beih. 3 (1921), pp. 41, 123, 
134, 136, 139, 142 et Beih. 53 (1928), pp. 11, 13. — L e w i n  in Fedde, op. cit., 
Beih. 11 (1922), pp. 69— 70. —  M a r l o t h , Fl. S. Africa, Vol. I l l :  2 (1932), pp. 
221, 278. —  “Arctotis grandis” (non Thunb.) W ittm ack, G artenflora 49 (1900), 
]). 557. —  B o y n t o n  in Addisonia, Vol. 3 (1918), pp. 45— 46. —  B a i l e y , Stand. 
Cyclop. H ortic., Vol. 1 (1950), p. 386. —- “Arctotis stoechadifolia var. grandis” 
(non Less.) W arren  in Ann. Natal Mas., Vol. VI (1929), p. 171.

I c o n . :  W i t t m a c k , op. cit., p. 556, Fig. 71. —  B o y n t o n , op. cit., Tab. 143. — 
L e w i n , op. cit., Tab. 3, 4. —  W a r r e n , op. cit., Fig. 1— 7 (partly) and Tab. 12 
(partly). —  B a i l e y , op. cit., Fig. 386. —- Fig. nostrae 1 a— /', 3 a.

T y p u s  s p e c i e i :  South Africa, G riqualand W est, along road at Dron- 
lield, A c o c k s  et H a f s t r ö m , 1936, n. 908, in herb. Holm. (S).

H c r b a  annua 1— 6 dm  alta; radix  perpendicularis lignescens; caules 
singulares vel pauci e collo herbaceo exeuntes erecti vel adscendentes usque 
1 cm crassi e basi ram osi vel (in specim inibus jun io ribus vel depauperatis) 
simplices; caules et ram i fistulosi striato-sulcati; p lan ta  tota tenu iter cano- 
arachnoideo-tom entosa vel in partibus vetustioribus glabrata. F o 1 i a a lterna  
crassiuscula valde variab ilia ; basalia conferta  ± conspicue rosu lata ellip tica— 
obovata obtusa m argine grosse sinuato-dentata— pinnatilobata, dentibus vel 
lobis obtusis u trinque 3— 5, petiolata, petiolo usque 5 cm longo; folia cau lina 
et ram ealia ± rem ota, internodiis usque 7 cm longis, in ferio ra basalibus sim ilia, 
cetera (summis exceptis) am bitu  oblanceolata— anguste oblonga sinua ta— 
p innatiloba ta— lyrata  sessilia vel basin versus in petiolum  angustata sem iam - 
plexicaulia saepe i  au ricu la ta ; nervus medius subtus valde elevatus, nervi 
laterales vulgo duo conspicui. C a p i t u l a  spectabilia in apicibus caulium  et 
ram orum  so litaria  vel rarissim e in corym bum  laxum disposita pedunculata; 
pedunculi (rami capituliferi) longitudine valde variabiles usque 14 cm longi 
subnudi, bracteis foliaceis l — 2 linearibus vel lineari-oblanceolatis integerrim is 
vel sinuato-dentatis instructi. 1 n v o l u c r i  s q u a m a e virides et herbaceae 
(m arginibus et apice in te rio rum  exceptis) inaequilongae + conspicue 5-seriatae, 
dorso (in terioribus exceptis) tenuiter floccoso-tom entosae; exteriores fere 
triangulares in appendicem  brev iter lineari-ellipticam  obtusam  obscure 
viridem  elongatae; subexteriores triangulari-oblongae in appendicem  line-
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arem productae; m ediae oblongae ± co n sp icu e  m ucronatae m arginibus an­
guste hyalino-scariosae; subinteriores et interiores obovato-oblongae dorso  
subglabrae m arginibus et apice sat late hyalino-scariosae; squam ae interiores 
exterioribus m ulto longiores; appendix squam arum  exteriorum  parte cetera 
iere dim idio brevior. F l o r e s  r a d i i  involucrum  plus ' > superantes;
ligulae supra albae basi flavae subtus cupreo-purpureae vel rubro-lilacinae  
vel ±  violaceae; d i s c u s  obscurus caeru leo-lilacinus vel purpureus vel atro- 
purpureus. A c h a e n i a dura obscura subobovoidea c. 3 m m  longa, lateribus 
tangentialibus glabris vel subglabris, latere ventrali +  dense piloso, basi 
fasciculo p ilorum  copioso  ornata et apice pappo hyalino biseriato, paleis 
interioribus 3— 4 m m  longis exterioribus m ulto m inoribus, coronata; cavities 
oblongae, parietes laterales cavitierum  m argine involuti et ±  distincte dentati.

C a p e  P r o v i n c e :  S o m e r s e t  E a s t :  “ H eid eartig  an  H öhen  der E sten
Region unw eit S om m erse t” , ( E c k l o n  et) Z e y h e r , 1824, s.n. (S). —  H  e r  s c h e 1: 17.2 
m iles SE. of Tele Police St. on L u n d ea n ’s Nek road . D ry  scrubby  hillside. M a r a i s , 

1955, n. 1058 (LD). —  A l i w a t  N o r t h :  “C is-G arip ina, vom  n ö rd lich en  F uss der 
S torm bergen  bis R ulfelvale i am  G arip” , 4000— 5000' [119.9], Z e y h e r , s.n. (S). —  
A l b e  r t: D istric t of A lbert, C o o p e r , 1861, n. 666 (W ). —  C o 1 e s b e r g: Colesberg, 
S h a w , s.n. (W ). —  G r i q u a l a n  d W  e s t: N o rth  of K im berley , H a f s t r ö m , 13 Oct. 
1936, s.n. (S). — S andy  soil along ro a d  a t D ronfield , A c o c k s  et H a f s t r ö m , 1936, n. 
908 (PRE, S). —  R iverton, 20 m iles W . of K im berley, H a l l , 1953, n. 647 (NBG, S). — 
B ushw eid  an  d e r P ad  W arren to n -K im b erley , M e r x m ü l l e r , 1957, n. 682 (W ). — 
G o r d o n i a :  U pington, S t e y n , 1950, n. 980 (NBG ).

B a s u t o l a n d :  L eribe, D i e t e r l e n , n. 426 (NH, SAM). —  M aseru, C o m p t o n , 

1951, n. 22552 (NBG).
O r a n g e  F r e e  S I a t e: R o u x v i l l  e: “T ran s-G arip in a , N ieu w ejaarsp ru it,

zw ischen G arip u n d  C aledonriver, am  F uss d e r W itb e rg e n ,” 4000— 5000' [114.10], 
Z e y h e r , s.n. (S). —  R e d d e r s b u r g :  12 m iles W . o f R eddersburg , B a r k e r , 1959, 
n. 8849 (NBG, S). — B l o e m f o n t e i n :  N ear B loem fon tein . C om m on roadside 
p lan t. P r o s s e r , 1950, n. 1524 (NBG). —  N ear B loem fon tein , roadside, N o r l i n d h , 

1963, n. 5834 (S). —  Eod. loco, N o r l i n d h  et v a n  Z i n d e r e n  B a r k e r  jr. 1963, n. 
5835 (S). —  B e  t i e  h e m :  B etw een Kestell a n d  B etlehem . At foot of Loskop, c. 
1700 m s.m., D a h l g r e n  et P e t e r s o n , 1957, n. F179 (LD). —  H a r r i  s m i t h: Rens- 
bu rg sk o p , c. 13 m iles SE. of H a rrism ith , J a c o b s z , com m . N o r l i n d h , 1963, n. 5815.

T r  a n s v a a 1: C hunes P oort, South  of P ie te rb u rg , at edge of river, 4500 ft, W a ll , 
1938, s.n. (S).

S. W . A f r i c a :  W i n d h o e k :  O k ah an d ja . An u n d  in  R ivieren, 1300 m  s.in., 
H i n t e r , 1907, n. 427 (SAM). —  W i n d h o e k :  W in d h o ek , N eudam  E xp. Farm . 
G row ing in vlei, v. V u u r e n , 1960, n. 1050 (W ). —  16 m iles east of W in d h o ek , farm  
L udw ig 64. R oad side, gravel, sand  on rocky  g ro u n d . L ocally  com m on, c. 2000 m 
s.in., IvERS, 1963, n. 863 (S). —  G o  h a  b i s :  W itvlei. W itn o sso b  River. Growing 
p len ty  as a n n u a ls  on a d ried  up riv er bed, c. 1200 m  s.m ., K e r s , 1963, n. 889 (S). -— 
F u rth e rm o re  th ere  a re  10 collections of th is species, sub  nom . “A. stoechadifo lia”, 
fro m  S. W. A frica cited  by L e w i n  (1922, pp. 69— 70) in h is m o n o g rap h  of the genus 
Arctotis.  T hose collections, w hich  w ere kept in B erlin -D ah lem , w ere u n fo rtu n a te ly  
d e stro y ed  d u rin g  the last w orld  w ar and  it is u n certa in  if m ore th an  one of them , 
i.e. ab ove  m en tio n ed  D i n t e r  n. 427, is in keep ing  as a dup lica te .

15
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Arctotis venusta  often occurs as a weed in corn-fields and in certain 
regions this species can be included in the more common weeds, e.g. in 
the Orange Free State.

This species seems lo have been introduced in Europe for the first 
time at the tu rn  of the century. In W i t t m a c k ’s “Gartenflora” , the 49th 
issue (1900), p. 556, it is pictured under the nam e “Arctotis grandis 
Besides a description of this “ausserordentlich schöne neue Annuelle” 
and its cultivation, one also finds there the interesting information that  
it originates from S. W. Africa. Arctotis granclis Thunb. is, however, as 
I have proved in an earlier investigation, only to be considered as a 
luxuriant habitat modification of the true A. stoechadifolia Berg. 
( N o r l i n d h  1964, p. 199).

Arctotis venusta  is an easily cultivated annual with very beautiful 
flowers. It can therefore in course of time be expected to become a 
popular ornamental plant in E uropean  and Nortli-American gardens. 
For instance at such a northerly degree of latitude as central Scandinavia 
(about 60°) the seeds ought, however, to be germinated in a hot-bed 
already during March or April in order to enable the plant to reach its 
most beautiful flowering. In Europe and  America it has hitherto mostly 
been cultivated in botanical gardens, where it has been given the erro­
neous names of “A. stoechadi folia” and  “A. grandis”. In seed catalogues 
it has long been offered under those names.

As a partic ipant of the Botanical Tour in South Africa in 1963, 
arranged by the Kirstenbosch Golden Jubilee Council, I was happy to 
have the opportunity  of studying num erous specimens of Arctotis 
venusta, which were growing on the outskirts of Bloemfontein in the 
Orange Free State. In so doing I got a good insight into the great va r ia ­
tion within this species. A profuse m aterial of the plant was gathered at 
different stages of development and  in various habitat modifications, 
from depauperated to luxuriant forms. Furtherm ore, germinable seeds 
were gathered for the purpose of experimental cultivation of the plant 
in Swedish botanical gardens.

During two very rainy summers I have now had  this plant from 
Bloemfontein under cultivation in the botanical gardens of Lund and 
Stockholm (Hortus Bergianus) and  it has developed into a luxuriant 
form. The specimens have grown to about 3/4 m etre’s height, with 
considerable ramification and have produced a profusion of flowering 
heads. In their habit they deviate considerably from the mother plant, 
the wild form, growing on the steppe at Bloemfontein, i.a. through their 
greater ramification, their larger and  more lohate, less hairy  and  greener
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Fig. 3. Achenes oi’ Arctotis  figured from dorsal side, showing: 1) the hasal tuft of 
long hairs (but anterior ones not drawn out) 2) the body with three vertical, dilated  
ridges (wings), of which the two lateral ones bend toward the central one, forming  
two longitudinal cavities 3) the biseriate pappus w ith an inner ring of large and an 
outer ring of small paleae. —  a A. venusta  T. Norl., achene obovoid, slightly hairy 
on the tangential sides. b A. leiocarpa  Harv., achene obconic, only slightly hairy 
on upper part of the tangential sides. —  a A. venusta  T. Norl. B loem fontein, 
N o r l i n d h , n. 3534 (S). —- b A. leiocarpa  Harv. Prince Albert Distr., in Karroo, 

N o r l i n d h , n. 5643 (S). —  a— b X10.

leaves. W ith regard to the habit of growth, Ihe coarse stems and 
branches, these cultivated specimens are most reminiscent of Ihe 
luxuriant specimens, gathered b y  rivers, e.g. K e r s  n. 8 8 9  from S. W. 
Africa, the Gobabis district, Witnossob, on a dried up river bed, and 
W a l l ,  4 / 1 0 / 3 8 ,  from Transvaal, Chimes Poort, at the river's edge; the 
latter two collections, however, show somewhat more canescent leaves.

During cultivation in Lund and Stockholm of the closely allied species 
Arctotis leiocarpa Harv., collected by Ihe au thor  in Karroo in the Prince 
Albert District ( N o r l i n d h  n. 5643), the plant has under the influence 
of the dam p climate been modified in a corresponding manner, i.e. 
developed a highly luxuriant form.

28 B otan iska  N o tise r  1965.
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A cytological examination of my cultivated specimens of Arctotis 
venusta  from Bloemfontein ( N o r l i n d i i  n. 5834) and  A. leiocarpa from 
Karroo ( N o r l i n d h  n. 5643) has proved them to have the same num ber 
of chromosomes, 2n =  18. Their areas of distribution partly overlap, 
contrary  to Ihe case of A. venusta  and A. stoechadifolia, which have 
quite separate areas.

From a morphological point of view Arctotis venusta  is more closely 
allied to A. leiocarpa than  to any other species in this genus. The most 
essential distinguishing characters regard the involucre and disc. In 
involucres of A. venusta, when normally developed, the appendix of the 
outermost scales are considerably shorter than  the remainder, ± tr ian ­
gular part of the scale (usually about half as long; see Fig. 1 a). How­
ever, in A. leiocarpa the appendix of the outermost scales is considerably 
longer (about two times) than the other part  of the scale (see Fig. 2 a).

The disc of A. venusta  is obscure with the colour of the corolla lobes 
varying considerably, e.g. dark  blue-lilac, mauve blue, blue-black or 
purple. In A. leiocarpa the disc is usually yellow. However, this species 
population also comprises forms, in which the cucullate lobes of the 
central disc florets are somewhat obscure. The collection of A. leiocarpa 
I made in Karroo in the Prince Albert district, about 5 miles east of the 
northern  end of Seven Weeks Poort Pass, N o r l i n d h  n. 5643, comprises 
both  forms. W hen cultivated in the botanical gardens of Stockholm and 
L und these forms proved to stay constant and seemed to be identical in 
all characteristics, except in the colour of the central disc florets.

The characteristics of the indum entum  are less essential and useful 
for the purpose of distinguishing these species. According to H a r v e y  

the achenes of A. leiocarpa are quite glabrous on the surface. But this 
characteristic has not proved to be quite constant. As a rule the achenes 
are glabrous on the tangential sides, but often pubescent on the ventral 
side. In A. venusta  the achenes are usually slightly hairy  on the tangen­
tial sides, but more densely hairy  or woolly on the ventral side. Contrary 
to A. venusta, A. leiocarpa is provided with more or less crispid hairs 
on branches, leaves and involucre, but in some extreme forms these 
hairs are very sparse and sometimes difficult to detect.

The achenes of Arctotis venusta  and A. leiocarpa usually appear 
different in shape as seen from Ihe illustrations (Fig. 3 a and b), those 
of the latter be ing±obcon ic  and somewhat smaller. However, the 
achenes vary considerably in shape as well as indentation of their two 
lateral ridges (wings). In some cases the differences between the achenes 
of these species have proved to he slight.
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Arctotis venusta  is able to form hybrids with other species in the 
genus. It is surprising that a hybridization has taken place with Arctotis 
aurea (DC.) Lewin (syn. Venidium W yleyi  Harv.) which belongs to the 
group Hirsutae, differing considerably from A. venusta, above all in the 
morphology of its achenes. This hybrid has been exhaustively treated 
by E .  W a r r e n  in his paper “On a Natural Hybrid between the Genera 
Venidium and Arctotis” (Ann. Natal Museum, Vol. VI: 2, 1929).
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Summary

This  b e au t i fu l  o rn a m e n ta l  p la n t  seems to h av e  been  in t ro d u c ed  f ro m  South 
W est  Africa to E u ro p e  fo r  the f i rs t  t im e a t  the  tu rn  of the cen tury .  F ro m  a 
m o rp h o lo g ica l  po in t  of view  Arcto t is  venusta  T. Norl. is m o re  closely allied 
to A. leiocarpa  H arv . th a n  to any  o th e r  species in the  genus. These  species 
also have  the  sam e c h ro m o so m e  n u m b e r ,  2 n =  18. T hey  m a in ly  d if fe r  in regard  
to the leng th  of the ap p end ices  of the o u te rm o s t  inv o luc ra l  scales (see Fig. 1 a 
and  2 a) a n d  the  co lo u r  of the  disc. In A rctotis  venusta  the  ap p e n d ix  of these 
scales is only ab o u t  h a lf  as long as the  rem ain ing ,  ±  t r ia n g u la r  p a r t  of the 
scale, b u t  in .4. leiocarpa  it is a b o u t  tw ice as long  as the  o th e r  p a r t  of  the scale. 
As to the  c o lou r  of the  f lowers ,  Arctotis  venusta  d if fe rs  f ro m  .4. leiocarpa  in 
h av ing  a non-yel low  disc.
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Embryology of Frankenia Linn, with Some 
Comments on the Systematic Position 

of the Frankeniaceae

By K a r v i t a  W a l i a  and R. N. K a p i l

D ep artm en t of B otany , U niversity  of Delhi, Delhi 7

The family Frankeniaceae is nam ed after a Swedish botanist J. F r a n - 

k e n i u s . Due to Ihe presence of a decussate, heath-like foliage on the 
stem of Frankenia  it is commonly referred to as the ‘sea hea th’ family. 
Of the 5 genera comprising this family, Frankenia  has the widest dis­
tribution, covering north and south temperate regions as well as the 
warm and dry parts of all the continents. H o o k e r  (1875) reports 
F. pulverulenta  from the plains of Punjab  and Sind. The other genera, 
however, are much restricted in distribution: Hypericopsis to S. Persia, 
Beatsonia to the Island of St. Helena (Africa), Anthobryum  to W. South 
America, and Niederleinia to Patagonia (S. America).

The systematic position of the Frankeniaceae has been an unsettled 
problem since the time of B e n t i i a m  & H o o k e r  (1862— 1883). Studies 
on floral morphology and anatom y have indicated its possible affinities 
with some polypetalous families such as I lie Tamaricaceae, Caryophyl- 
laceae and Elatinaceae, as well as a s y m p e t a l o u s  family, the Plumba- 
yinaceae. GuNDERSEN (1927) considers the Frankeniaceae “as a link in 
the classification of dicotyledons” especially between Ihe Parietales and 
Ihe Caryophyllaceae. Yet there is hard ly  any work on the embryology 
of this family. M a u r i t z o n  (1933) provides meagre data on the develop­
ment of the embryo sac in Frankenia hirsuta  which is of the Poly­
gonum type; the pollen grains are 2-nucleate. D a h l g r e n  (1928) m en­
tions the presence of hooked synergids in F. hirsuta. This investigation 
was, therefore, undertaken with a view to fill up, as far as possible, 
this lacuna in the existing literature on the embryology and to elucidate 
the systematic position of the family.
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Materials and m eth od s

Flowering specim ens of Frankenia hirsuta  L inn, were very kindly fixed in 
form alin-acetic-alcohol by Professor P. M a h e s h w a r i  from  the botanical gar­
dens at Cambridge and  Kew in August, 1961, and by one of us (R.N.K.) from  
the Kew Gardens in Septem ber, 1963. Some m aterial of F. pulverulenta  Linn, 
was collected by P rofessor P. M a h e s h w a r i  from  Berlin in August 1961, and 
subsequent collections were obtained by him  from  Germ any through the 
courtesy of Professor T h e o d o r e  E c k a r d t ,  D irector of the Botanical Gardens 
and Museum, Berlin. We extend our grateful thanks to them.

The m ateria l was dehydrated  by passing th rough the alcohol-xylene series 
and im bedded in para ffin  wax of 56— 58°C m elting point. To facilitate in ­
filtration th rough the crustaceous seed coat, the young and old fru its were 
imbedded in rubber wax. This was p repared  by dissolving 5 gins of vulcanized 
rubber in smoking ho t para ffin  to obtain a stock solution. Five gram s of this 
stock solution were added to 100 gram s of para ffin  before use. Serial tran s­
verse and  longitudinal sections of buds and flow ers of d ifferent ages w ere cut 
between 7 and  30 m icrons. Both sa fran in -fast green and  haem atoxylin-fast 
green com binations were used for staining. E r d t m a n ’s (1960) schedule was 
employed for m aking acetolysed p repara tions of pollen grains.

Floral m o rp h o lo g y

F r a n k e n ia  is a small xerophytic herb blooming in the months of June 
and July. The leaves are opposite and decussate and their axils are 
adorned by small but conspicuous pink blossoms (Fig. 1 A). The flowers 
are sessile, bisexual, actinomorphic and bracteate (Fig. 1 B— I)). The 
calyx consists of 5 coriaceous sepals (Fig. 1 E) which are united for 
most of their length to form a tube around the floral parts. There are 
5 free petals which are clawed and have a scale-like appendage on the 
inside (Fig. 1 G). The androeeium consists of 5 stamens, each of which 
consists of an elongated, flattened filament terminated by a small, 
round, versatile an ther (Fig. 1 F). The gynoecium is tricarpellary, syn- 
carpous and superior. The style is sinuous and terminated by three 
clavate lobes of the stigma (Fig. 1 H).

M icrosporangium

A transection of the youngest anther available revealed a group of 
microspore mother cells surrounded by a tapetum, ‘2 or 3 middle layers, 
endothecium and an epidermis (Fig. 2 A, G). The cells of the epidermis 
become cutinized and persist in the dehiscing microsporangia. Except 
in the region of the stomium, the cells of the endothecium develop 
fibrous thickenings (Fig. 2B, 1)). The middle layers degenerate at the
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iiniiuicleale stage of Ihe pollen grains. With the inception of meiosis 
in the microspore m other cells, the tapetum becomes binucleate and 
2-layered at places (Fig. 2 E — G). At the completion of reduction divi­
sions, however, the tapetal cells commence degeneration in situ. T here­
after, the partition wall between two adjacent microsporangia dis­
organizes and dehiscence is effected in the region of the stomium by 
means of 2 longitudinal slits.

Microsporogenesis and male gametophyte

The microspore m other cells secrete a thick mucilaginous wall, undergo 
reduction divisions (Fig. 2 11, 1) and yield tetrahedral, decussate or iso- 
bilateral tetrads by simultaneous furrowing (Fig. 2 J — L). Abnormal 
meiosis sometimes results in lagging chromosomes and chromatin 
bridges (Fig. 2 H) distributed in the cytoplasm.

The young microspore enlarges, becomes rounded and develops a 
thick exine and a thin inline with 3 germ pores (Fig. 2 M). Its nucleus 
divides to cut off a smaller generative and a larger, vacuolate vegetative 
cell. Sometimes an extra nuclear body which might have resulted from 
a lagging chromosome is also seen in a pollen grain (Fig. 2N) .  Sub­
sequently, the generative cell, surrounded by a characteristic halo, 
moves into the cytoplasm of the vegetative cell and elongates (Fig. 2 O) 
prior to its division engendering the 2 male gametes. The pollen grains 
are trie 'e (Fig. 2 P, Q) and  are shed at the 3-celled stage.

Megasporangium

A young ovary shows several ovular primordia arising from the parietal 
placentae. While the primordia are still curving, the initials of the inner 
integument become distinguishable. Subsequently, the outer integument 
m akes its appearance (Fig. 3 A, B), and very soon, the locule of the 
ovary becomes packed with anatropous and biteguminal ovules (Fig. 
3G).  A characteristic feature of these ovules is the development of 
long funiculi. In Frankenia  hirsuta  we frequently came across ovules 
with an incipient th ird  integument which arises from the outer integu-

Fig. 1. Frankenia pulverulenta.  —  A. Portion of a flow ering shoot. —  B, C. Young 
and old buds. — D. F low er at the time of anthesis. —  E. Calyx tube opened out. 
—  F. Stamen. — G. Petal w ith scale-like appendage (unshaded). —  H. Pistil after 

pollination. —  A X6; B, C X l 7 ;  D. E Xl 5;  F X24; G X l 9 ;  H X l 5 .

^
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Fig. 2. Frankenia hirsuta. — A, B. T.s. young and old anthers (diagram m atic). —
C. Portion m arked “C” in A enlarged to show wall layers and sporogenous cells. —
D. Portion m arked “D” in B enlarged to show the region of stomiurn. — E—G. Divi­
sions in tapetal cells leading to binucleate and bicelled condition. -— H, I. Meiosis 
in microspore m other cells; H shows a chrom atin bridge. — J—L. Tetrahedral, 
decussate and isohilateral tetrads. — M—P. Form ation of 3-celled pollen grains-; 
note extra nuclear body in generative cell in N. — Q. Palynogram . — A, B X66;

C, 1) X 5 4 4 ;  E — Q X681.
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Fig. 3. Frunkenia hirsuta.  (ii, inner integum ent; io, integum entary outgrowth; nu, 
nucellus; oi, outer integum ent; us, vascular supply). —  A— C. Stages in the develop­
ment of ovule w hich is anatropous, and bitegminal. — D. L.s. ovule showing prim ­

ordium  of the third integum ent. —  A, B X 232;  C X135; I) X300.

inent (Fig. 3 D ) .  However, the g row th  is inva r iab ly  a rres ted  at the 
p r im o rd ia l  s tage and  il is never seen to develop into a full-fledged 
in tegum ent. Som etim es the  cells of the  inner  in tegum en t m ay also p ro ­
liferate in the m ic ro p y la r  region.

Megasporogenesis and female gametophyte

The a rch esp o r ia l  cell is h y p o d e rm a l  a n d  functions directly  as the m eg a ­
spore m o th e r  cell (Fig. 4 A, B). An unusual fea ture  observed during  
gametogenesis  is the en largem ent of 2 or 3 n uce lla r  cells. These a ccu ­
m ula te  dense cytoplasm , acqu ire  prom inen t  nuclei, and  s im ula te  m eg a ­
spores b u t  do not develop fu r the r .  F requently ,  a cell of the nuce lla r  
epiderm is, ly ing im m edia te ly  above the  m egaspore  m o th e r  cell, u n d e r ­
goes a perie linal division giving rise to 2 superposed  cells (Fig. 4 C). 
The m egaspore  m o th e r  cell undergoes Meiosis I to fo rm  a dyad  (Fig. 
4 D) w hich  gives rise to l inear  (Fig. 4 E — H) or T -shaped  te trads. The 
3 m ic ro p y la r  m egaspores  of the te t ra d  do no t show  any  u n ifo rm ity  in 
their o rd e r  of degenera tion  (Fig. 4 E — G). Ultimately, however, all the 
three are  c ru sh ed  and  the cha lazal  m egaspore  alone func tions  (Fig. 4 H).
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Fig. 4. Frankenia hirsuta, (ant, antipodal cells; e egg; s synergid). —• A—C. L.s nu- 
celli at the archesporial, sporogenous and megaspore m other cell stages respectively. 
No parietal cell is cut off. — D. Dyad cells. — E—H. Tetrads of m egaspores; note 
lack of uniform ity in the order of degeneration of upper 3 megaspores. — I. Func­
tional megaspore. — J, K. Two-nucleate embryo sacs showing lateral and polar d is­
position of the 2 nuclei respectively. —- L. Four-nucleate embryo sac. — M—O. 
Mature embryo sacs; the antipodal cells have degenerated in O. — A—O X475.
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Fig. 5. Frankenia pulverulenta, (ant, antipodal cells; c/s, degenerated synergid; 
e, egg; e/u/, endosperm ; ii, inner integument; wh. m icropylar haustorium ; nu, nu- 
cellus; oi, outer integum ent; pem b, proem bryo; pt, pollen tube; s, synergid; sn, 
secondary nucleus; 2 , zygote; (5i and $ 2, male gametes). — A, B. L.s. ovules at the 
time of fertilization to show the entry of pollen tube. — C, D. Young and old seeds 
showing persisting rem nants of pollen tube in the micropyle. — E. Em bryo sac at 
the time of arrival of pollen tube in the micropyle. — F. Upper portion of embryo 
sac enlarged from  B to show double fertilization. — G. P art of embryo sac showing 

triple fusion after syngam y has taken place. — A—D X145, E—G X627.
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Fig. 6. Frankenia pulverulenta, (ant, antipodal cells; ds, degenerated synergid; emb, 
embryo; end, endosperm, ii, inner integument; m h, m icropylar haustorium ; nu, 
nucellus; oi, outer integument; pemb, proem bryo; pen, p rim ary endosperm  nucleus; 
s, synergid; z, zygote). — A. Em bryo sac showing zygote and prim ary endosperm 
nucleus. — B—D. Two, 8 and 16-nucleate endosperm. — E, G, I, K, M, Q. Outline 
diagram s of endosperm  at various stages of development. — F. M icropylar portion
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The first mitotic division in the functional megaspore (Fig. 4 I) 
results in 2 nuclei which become separated towards the 2 poles (Fig. 
4K) .  Rarely, however, the 2 daughter nuclei occupy lateral positions 
(Fig. 4.1). Two successive mitoses give rise to the 4- (Fig. 4L) and 
8-nucleate embryo sacs in which the chalazal quartet m ay organize 
earlier than the micropylar. The m ature embryo sac shows an  egg 
apparatus, 2 polar nuclei and 3 uninucleate antipodal cells (Fig. 4 M, 
N). The cytoplasm is usually packed with starch grains. The synergids 
show well developed filiform apparatus. The antipodal cells degenerate 
before or soon after fertilization (Fig. 4 0).

F ert i l i za t ion

The pollen tube enters the embryo sac through the micropyle (Fig.
5 A, B) and presumably destroys one of the synergids on its way. 
Syngamy and triple fusion m ay or m ay not take place simultaneously 
(Fig. 5 E— G). Except for a small length of the pollen tube which per­
sists at the tip of the micropyle (Fig. 5 C, D), the rest of it invariably 
degenerates after releasing the male gametes.

E n d o s p e r m

The prim ary endosperm nucleus divides to form 2 free nuclei (Fig.
6 A. B). Successive mitoses produce a large num ber of free nuclei which 
become distributed along the periphery of a central vacuole (Fig. 0 
C -F ) .  The nuclei at the micropylar and chalazal ends, however, be­
come embedded in a dense mass of cytoplasm. The micropylar region 
of the endosperm develops striations closely simulating the filiform 
apparatus of the synergids (Fig. 0 G- J). The nuclei in this region of 
the cytoplasm fuse amongst themselves to produce polyploid masses. 
Meanwhile, wall formation commences at the chalazal end of the em ­
bryo sac and gradually proceeds upwards. However, the micropylar 
portion of the endosperm remains free nuclear and appears haustorial. 
Subsequently I or 2 vertical walls may be formed giving rise to a 2- or 
4-celled structure (Fig. h i ,  .1). Nuclear fusions continue in these cells

of embryo sac showing aggregation of endosperm nuclei. — H. A filiform apparatus­
like structure is developing from the cytoplasm at the micropylar end. — J. Cellular 
endosperm and 2 coenocytic cells of the micropylar haustorium. — L. Enlargement 
from K showing cellular endosperm and 5-celled micropylar haustorium. — N. Micro­
pylar haustorium from mature seed. — O, P. L.s. young and old albuminous seeds. 
— R. Cells of mature endosperm showing crystals of varying shapes. — A—I) 

X241; E, G, I, K, M, O, P, Q X57; F, H, J, L, N X273;' R X241.
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and rarely 1 of them may undergo a transverse division (Fig. 6 K. L). 
This structure at the micropylar end remains active up to the m ature  
stage of the embryo (Fig. 6 M— P). The chalazal end of the endosperm 
shows a layer of large, multinucleate cells. At maturity, the endosperm 
contains numerous starch grains and crystals (Fig. 6 Q, R).

Embryo

The zygote divides transversely to procreate the cells ca and cb (Fig. 
7 A, B). Further transverse divisions in both these cells produce a fila­
mentous proembryo of about 9 cells (Fig. 7 C— E). The terminal cells 
undergo 2 vertical divisions leading to the quadrant and  octant stages 
(Fig. 7 F, G). Subsequent transverse and longitudinal divisions in the 
tiers I and 1' engender the globular embryo (Fig. 7 H— J) which later 
differentiates into the heart-shaped and cotyledonary embryos (Fig. 
7 K— M). The embryogeny, thus, corresponds to the Solanad type. The 
mature embryo is devoid of a suspensor, has 2 cotyledons (Fig. 7 N), 
and a well developed vascular supply.

Seed coat

Both the inner and outer integuments in a young, unfertilized ovule are 
characterized by 2 or 3 layers of cells (Fig. 8 A, E). The cells at the lips 
of both the integuments, however, tend to divide, this tendency being 
more pronounced in Frankenia hirsuta  than in F. pulverulenta.

The trigger of fertilization entails m arked  changes in the seed coal. 
The cells of the inner epidermis of the inner integument enlarge radially 
become filled with tannin and develop a thick cuticle on their inner 
tangential walls (Fig. 8 11— 1), F— H). The cells of the outer epidermis 
of the inner integument gradually become stretched and ultimately 
collapse (Fig. 8 C, G). Thus, in the m ature  seed the inner integument is 
represented by a single layer of tanniniferous cells.

The outer epidermis of the outer integument undergoes considerable 
modification. Its cells enlarge, become papillate and the nucleus migrates 
to the tip of the papilla. These cells elongate further and thickening 
is deposited at their tips in such a way that it gives them the curious 
appearance of a hum an finger and its nail (Fig. 8 1), H). The cells of 
the inner epidermis of the outer integument become tangentially elon­
gated and persist as such in the m ature seed.
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Fig. 7. Frankenia pulverulenta. (rc, root cap; vs, vascular supply). — A. Zygote. — 
B— I). Two, 4 and 8- celled proem bryos. — E—J. Stages leading to the form ation of 
a globular em bryo; the suspensor is long and uniseriate. — K—N. Form ation of a 
m ature dicotyledonous embryo, the suspensor has degenerated in N. — A—-J X523,

K—N X97.
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Fig. 8. Frankenia.  —  A, E, F ra n ken ia  h irsu ta ; B— D, F — H, F. pulverulenta ,  (end, 
en d o sp e rm ; ii, inner  in tegum ent;  nu,  nucellus;  oi, ou ter  in tegum ent) .  — A— D. L.s. 
developing seeds (d iagram m atic ) .  —  E. En la rgem en t  of po r t io n  m ark e d  “E ” in  A 
to sh o w  2 or 3-layered ou ter  in teg u m en t  and  2-layered inner  in tegum ent.  —  F. E n ­
largem en t  of po r t ion  m ark e d  “F ” in B. Cells of the ou term ost  layer  of the  seed coat 
are  becom ing papil late  an d  those of the innerm ost  layer are filled witli tann in .  — 
G. P o r t io n  m ark e d  “G” in C enlarged to show degenerat ion  of ou ter  epidermis of 
in n er  in tegument.  —  H. Magnified view of port ion  m ark ed  “H ” in 1). The ou ter  ep i­
d e rm is  of the seed coat shows finger-l ike  o u tg row ths  with nail-l ike th ickening at 
the tip. The  inner  epidermis of the  in n er  in tegum ent has developed th ick  cuticle.  —

A— D X 83; E — H X681.
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Discuss ion

Some of tlie embryological features of Frankenia  and the systematic 
position of the Frankeniaceae are discussed below.

Embryology: The ovules of F. hirsuta  show the presence of an in ­
cipient third integument although this does not grow beyond the 
primordial stage. In some members of the Anonaceae, viz. Canangium, 
Mezzcttia and Xylopia, a middle integument develops just after fe r­
tilization (C o r n e r  1949). In Cananga also, P e r i a s a m y  & S w a m y  (1961) 
find that a third integument arises in between the inner and outer 
integuments during megasporogenesis.

Although the Cellular endosperm is frequently known to give rise to 
haustorial structures, only a few taxa show haustoria arising from the 
Nuclear endosperm. In the Leguminosae, Cucurbitaceae, Proteaceae and 
some members of the Malpighiaceae ( S i n g h  1959) and Euphorbiaceae 
( V e n k a t e s w a r l u  & N a r a s i m h a  R a o  1963) they arise at the chalazal 
end. In Frankenia  the haustoria are micropylar. They resemble the 
synergids in possessing a filiform appara tus  and can thus be easily 
mistaken for synergid haustoria. It m ay be mentioned that C o o p e r  

(1942) described synergid haustoria in Lobelia but these were later 
proved to be derived from the endosperm cells by M a i t e s h w a r i  (1944) 
and S u b r a m a n y a m  (1951). Earlier, a similar mistake was made by 
H e i n r i c h e r  (1931) in Lathraea and the correction came from G l i s i c  

(1932).

S ystem atic  posit ion: B e n t h a m  & H o o k e r  (1862— 1883) observed some 
resemblances between the Frankeniaceae  and Caryophyllaceae and 
assigned the former to their Caryophyllinae. According to them 
( B e n t h a m  & H o o k e r  1947) Frankenia  is a monogeneric member of 
the Frankeniaceae and differs from the Caryophyllaceae only in the 
parietal placentation of the ovary and  capsular fruit. However, W i l l i s  

(1948) remarked that the likeness is only superficial. E i c h l e r  (1875) 
contends that an assignment of the Frankeniaceae near the Caryo- 
phyllaceae is contradicted by the p lacentation.1 G u n d e r s e n  (1927) 
emphasized the similarities between these two families and added that 
with respect to placentation also “ there are suggestive resemblances” 
since in the Basigonia section of Frankenia  there are usually 3 basal 
ovules as in the AI sine subfamily of Caryophyllaceae which has a

1 T h e  p lacentation  in the F ra n k e n ia c e a e  is par ie ta l  w h erea s  in the  C a r y o p h y l la -  
ceae  it is free central ( H u t c h i n s o n  1959).

29 B ota n isk a  N o tise r  1965.
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T abic  1

F ranken ia T a m a r ic a c e a e

Pollen grains 
Parietal cells 
Em bryo sac 
Endosperm  
Em bryogeny

Seed
Seed coat

3-celled
Absent
M onosporic
Nuclear; haustoria present 
Solanad type, polyem bryony  
absent; m ature embryo 
straight and w ithout suspen- 
sor
Album inous
Derived from both integu­
ments

Chromosome number n =  5(?)

2-celled
Present
Tetrasporic
Nuclear; haustoria absent 
Solanad type, polyem bryony  
frequent; m ature embryo 
straight with m assive suspen­
so r
Exalbum inous
Derived only from  outer in ­
tegument 
n =  12

single basal ovule. Moreover the calyx in F ranken ia  is s im ila r  to th a t  
of P lum bago,  a genus belonging  to the gam opeta lous  fam ily  P lum ba-  
ginaceae. M e t c a l f e  & C h a l k  (1950) observed th a t  the charac ter is tic  
ep iderm al g lands of F ranken ia  also occur in the Tamaricaceae  an d  
Plum baginaceae,  bu t  add :  “T he  g lands are  p robab ly  to be regarded  as 
an  ecological specialization w h ich  m ay  quite well have  a risen  inde­
pendently  in each of these fam ilies .” W e t t s t e i n  (1935), followed by 
R e n d l e  (1952), included  the F rankeniaceae  in the o rd e r  Parietales 
between the Elatinaceae  a n d  Tamaricaceae.  On the basis  of habit,  the 
presence of small exstipu la te  leaves an d  a parie ta l  p lacen ta tion , H u t ­

c h i n s o n  (1959) as well as T a k h t a j a n  (1959) assigned the F ranken ia ­
ceae, a long with Fouquieriaceae  and  'Tamaricaceae, to the o rde r  Tam a-  
ricales. T he  com para tive  em bryological features of the Frankeniaceae  
and  Tam aricaceae  are  given in T ab le  1 above (for l i te ra tu re  see J o h r i  & 

K a k  1954, D a r l i n g t o n  & W y l i e  1955).
As Table  1 shows, the  em bryo logy  of F ranken ia  d iffers radically  

f rom  that of the Tamaricaceae.  Its ass ignm ent to the o rd e r  Tamarieales  
( H u t c h i n s o n  1959, T a k h t a j a n  1959) is, therefore, unjustifiable .

T he  Caryophgllaceae  a re  cha rac te r ized  by the following features: free 
cen tra l  p lacen ta tion , 3 to 6 or 12-porate pollen grains, m ulticelled  arche- 
sporium , presence of par ie ta l  cells in  the nucellus, C aryophy llad  type 
of em bryogeny  (Solanad in P olgcarpon) , curved  em bryo , exalbum inous 
seeds, perisperm , seed coat fo rm ed  only by the ou te r  in tegum ent, and 
absence of endosperm  hausto r ia  ( J o s h i  1936 a, b; P a l  1952). However, 
none of these ch arac te rs  occurs  in the Frankeniaceae.  Therefore, 
B e n t h a m  & H o o k e r ’s (1862— 1883) ass ignm ent of this fam ily  to the 
C aryophyllinae  is also unjustif ied .
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On the o ther  h and ,  the  fam ily  E la tinaceae  appears  to resem ble  the 
F rankeniaceae  in several em bryo log ica l  cha rac te rs .  These are: presence 
of 3-celled pollen g ra ins; b itegm ina l  ovules; absence of parie ta l  cells; 
m onosporic  em bryo  sac; N uclear  en d o sp e rm ; a n d  wall fo rm atio n  in 
end o sp erm  at the  cha lazal  end (see S c h n a r f  1931). T h u s  the most 
ap p ro p r ia te  place for the F ra n k e niaceae  is in  the o rder  Parietales  n ea r  
the E latinaceae  as also suggested by  W e t t s t e i n  (1935) a n d  R e n d l e  

(1952).
Very little is k n o w n  abou t the em bryo logy  of the Foiiquieriaceae  

which differs  f rom  the F ranken iaceae  in hav in g  3-colporate  pollen 
gra ins  a n d  tenu inuce lla r  ovules ( J o h a n s e n  1936, K h a n  1943). H ow ­
ever. m o re  data  are  needed  before  consider ing  the valid ity  of H u t ­

c h i n s o n 's (1959) view.
The possibility of re la t ionsh ip  betw een  the F rankeniaceae  and  

P lum baginaceae  seems to be ru led  out by  the ir  m a rk e d ly  d iss im ilar  
em bryological ch a rac ters .  T he  P lum bag inaceae  are  ch a rac te r ized  by 
an  am oebo id  tape tum , c irc ino tropus  ovules, presence  of parie ta l  cells, 
te tra spo ric  em bryo  sac a n d  cha laza l  en d o sp e rm  h au s to r ia  (see S c h n a r f  

1931). None of these ch a rac te rs  is seen in the F rankeniaceae.
It m a y  be concluded  th a t  the F ranken iaceae  should  be included in the 

P arieta les  n ea r  the fam ily  E latinaceae.

Summary

In Frankenia  the flowers are bisexual and  actinomorphic. The sepals are fused, 
bill the petals are free and clawed. The fruit is a capsule.

The an ther  wall consists of 5 or 6 layers. The tapetum is binucleate and 
irregularly 2-layered. The middle layers degenerate at the uninucleate stage 
of the pollen grains. The epidermis persists in the dehiscing anther. Cyto­
kinesis in the microspore mother  cells is simultaneous. Lagging chromosomes 
during meiosis frequently give rise to extranuclear  bodies. The pollen grains 
are tricolpate and 3-celled.

The ovules are anatropous, and bitegminal. The prim ordium  of an incipient 
third integument sometimes originates from  the outer integument. The arche- 
sporial cell functions directly as the megaspore m other cell. The development 
of the em bryo sac is of the Polygonum type.

Fertilaztion is porogamous and syngamy and triple fusion may or may not 
take place simultaneously. A portion of the pollen tube persists in the seed at 
the tip of the micropyle.

The endosperm is Nuclear. Wall formation commences at the chalazal end 
and proceeds upward. A 2 to 4-celled haus torium  containing polyploid nuclei 
is delimited at the micropylar end. The cells of mature endosperm contain 
starch and crystals. The embryogeny conforms to the Solanad type.
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Both integum ents contribute to the form ation of the seed coat. The outer 
epiderm is of the seed is throw n into finger-like outgrow ths with nail-like  
thickenings at the tip w hich give a warty appearance to the seed.

T he present  s tu dy  su p p o rts  the inc lusion  o f  the F ra n k en ia ce a e  in the  order  
P a rie ta le s  n ear  the  fa m ily  E la tin a c e a e  as a lso  don e  b y  W e t t s t e i n  (1935) a nd  
R e n d l e  (1952).
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Smärre uppsatser och meddelanden

Några skånska fynd av adventivväxter

Under slutet av 1800-talet oeh början  av 1900-talet ägnade m ånga botanister 
stort intresse åt den adventiva floran. Detta intresse h a r  åter uppblossat, vilket 
f ram går av m oderna f lo ror  ( H y l a n d e r  1953, W e i m a r c k  1963). Tyvärr  h a r  
åtskilliga lokaluppgifter från  sekelskiftet om tillfälliga invandrare  gått fö r ­
lorade. Fynden är  endast sällan publicerade och våra offentliga herbarie r  hade 
förr  ej resurser att annat än undantagsvis lägga in herbariematerial.  Det kan 
därför  vara berättigat att läm na en lista över några skånska lokaler.

H är  nämnes endast fynd, som ej tidigare publicerats ( H y l m ö  1947, L a n g e , 
F l i n c k  & H y l m ö  1954, H y l m ö  1958, W e i m a r c k  1963). Tyvärr  h a r  jag ej 
systematiskt fört anteckningar, varför  åtskilliga a r te r  och lokaler fallit u r  
minnet. Bland lokalerna skall särskilt näm nas Malmö, där  stadens soptipp 
Sjölunda —  num era industriområde vid ham nen var ett e ldorado och t rä ff ­
punkt för am atörbotanister  under 1930-talet. Alldeles säkert finns i glömda 
eller redan förstörda herbarie r  åtskilliga i vårt land sällan iakttagna inkom- 
lingar. Jag besökte endast Sjölunda avstjälpningsplats ett fåtal gånger. En 
and ra  lokal ä r  Malmö-Limhamn, Vik d.v.s. den remsa som läm nats outfylld 
av kalkbrottets enorma fyllnadsmassor söder om badplatsen Sibbarp. H är  h a r  
många am atörbotanister  samlat mängder av intressanta ruderatväxter.
Setaria vertieillata (L.) Beauv. —  Hälsingborg vid Barnlösa järnvägsstation 

1950.
S. (jlauca (L.) Beauv. —  Saxtorp, Flygeltofta gård i lökodling 1951 (K. E. 

F l i n c k ) .

Punicum miliaceum  L. — Malmö, Sjölunda 1932.
Kcliinochloa crus-galli (L.) Beauv. — Löddeköpinge, sandiga åkrar,  mass- 

förekomst 1949 1955. Bjuv, Mörshög 1947. Arten upp trädde  som ogräs i
köksväxter på ett flertal ställen i västra Skåne 1947— 1957.

A nthoxantlium  aristatum  Boiss. — Malmö, Sjölunda 1934.
Promus japonicus  Thunb. — Malmö, tu rb inen  1909  (1). H y l m ö ).
B. squarrosus  L. — Malmö, turbinen 1907  (1). I I y l m ö ).

Hordeum jubatum  L. — Malmö, Sjölunda, massförekomst 1933— 1945 (jfr 
A s k e r  1959).

Fagopgrum esculentum  Moench — Fleninge, i konservärter  (amerikanskt 
utsäde) 1944.

Chenopodium murale  L. — Malmö, Sjölunda 1936. Lackalänga, id lruderat 
1953.
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C/i. pratericola  Rydb. —  Malmö, S jölunda 1933.
Axyris amaranthoicles L. —  Malmö, S jölunda 1932.
Amarant hus retroflexus  L. —  Malmö, L im ham n 1932.
(daytonia perfoliata  Donn —  Falsterbo, tångvall (F. Å b o m ) 1932— 1955.
Silene dichotoma  E hrh . — Allmän i klövervallar Bjuv, M örarp och H ässlunda 

socknar 1945— 1960.
Brassica juncea  (L.) Czern —  Malmö, S jölunda 1933, 1934.
Erucastrum gallicum  (Willd.) O. E. Schulz — V. Klagstorp, K lagsham n 

ham nom rådet, m assvis 1931.
Diplotaxis tenuifolia  (L). DC. — L im ham n, ham nen 1930— 1945.
Lepidium perfaliatum  L. — Malmö, S jölunda 1932.
Er g s im um  repandum  L. — Malmö, S jölunda 1932.
Sisym brium  orientale L. — Malmö, S jölunda 1934.
Camelina sativa  (L.) Cr. ssp. sativa  —  Svedala 1934.
Reseda lutea L. — Malmö, S jölunda 1938.
R. luteola L. —  L ackalänga, u llru d e ra t 1949.
R. alb a L. —  L im ham n ham nom råde 1931.
Potentilla norvegica  L. —  Barsebäck, O xhagslyckan 1947.
P. intermedia  L. —  Malmö, S jölunda 1934.
Trifolium scabrum  L. —  Lackalänga, u llrudera t 1949.
Coronilla varia L. —  Akarp, banvall 1952.
Vicia pannonica  Cr. ssp. pannonica  —  Lim ham n, m ängder i rågåker 1936 

(F. Å b o m ) .

ssp. striata (Bieb.) Gris. —  Malmö, S jölunda 1932; S im risham n 1934.
V. dasycarpa  Ten. —  Malmö, S jölunda 1934.
Lathyrus heterophyllus  L. —  N orra Vram, Söderåsen, i granskog 1943— 1962.
Oxalis europea  Jo rd . —  M örarp, M agnehill 1947— 1960; H alm sta by 1960— 

1965.
O. corniculata  L. — N.V. Ringsjön, dom inerande hektarvis i ett flerta l flerårs- 

vallar 1937.
Chaerophyllum bulbosum  L. —  Lom m a, Alnarps M ellangård, förvildad 1937.
Anthriscus cere folium  (L.) Hoffm . —  Lim ham n, Sibbarp 1934, kvar på 1950- 

talet.
Scandix pecten-veneris  L. — Lom m a, rågåker, m assvis 1938.
S m yrn iu m  per foliatum  L. —  A lnarp 1936— 1950.
Falcaria vulgaris Beruh. —  L im ham n, Hyllie kyrkoväg, en p lan ta, ca 1905 

(I). H ylmö), kvar 1955; Malmö, Bellevuevägen ca 1905— 1945 (under de 
sista åren  brukades cj angränsande åker och den ursprungliga p lan tan  
förökade sig vegetativt för att slutligen täcka en y ta av flera 100 m 2).

Cuseuta australis R. Br. — K ropp sn, M örarp sn, T ågarp sn och Eslöv, niass- 
förekom st i rödbetor, u tsäde från  H olland 1963.

Phacelia tanacetifolia  Benth. — Lim ham n, ham nen 1931.
Lappula myosotis  Moench —  Malmö, S jölunda 1932.
Dracocephalum th ym if lo ru m  L. — Malmö, S jölunda 1932.
Stachys annua  (L.) L. — Lund, veteåker 1936; Lomma, rågåker 1936.
Salvia verticillata  L. — Kvarnby, banvall 1936.
Mentha spicata L. —  Malmö, S jölunda 1932; L im ham n 1932.
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M. gentilis L. —  L im ham n 1932.
M. longifolia (L.) L. —  L im ham n 1932.
Solanum adventitium  Polgån. — Lom m a, A lnarps M ellangård, kvarleva från 

genetiska undersökningar 1937— 1950.
Scrophularia vernalis L. —  Alnarps p a rk  1938— 1962.
Dipsacus fu llonum  L. ssp. sativus  (L.) Thcll. —  Malmö, S jölunda 1932.
I). strigosus  W illd. — Åkarp, banvall 1931 — 1965; L im ham n 1932— 1965 (jfr 

A s k e r  1959).
Erigeron annuum  (L.) Pers. — Malmö, S lottsparken, s ta tionär vid fågeldam m  

1931— 1965, S jölunda 1938; Bjuv, inkom m en m ed p lan tskolem aterial från 
Schweiz 1957— 1965.

Telekia speciosa  (Schreb.) Baumg. — N orra  Vram, i bokskog 1949— 1960. 
Ambrosia psilostachya  DC. —  V. K lagstorp, K lagsham n, ham nen, massvis 

1931 — 1932 (först felaktigt bestäm d till A. artemisiifolia L; W e i m a r c k  

1963).
Xanth ium  spinosum  L. —  Malmö, S jölunda 1934.
Rudbeckia hirta  L. — Bjuv, Lilla M örshög 1947.
Chrysanthemum m acrophyllum  W. & K. —  A lnarp 1927; Mölle ham n 1936— 

1955.
Carduus leiophyllus  Petrov. —  Malmö, S jölunda 1933.
Centaurea nigra L. — L im ham n, Sibbarp 1936 (F. Å b o m ) .
C. jaceaXnigra  —  L im ham n, S ibbarp 1936.
C. rhenana Bor. —  Kvarnby, m assvis 1936— 1945.
Leontodon nudicaulis  (L.) Banks ex Lorve —  Malmö, S lottsparken, sta tionär 

1934— 1965.
Tragopogon porr ifo liusXpratensis  ssp. pratensis  — Lom m a M ellangård 1938.

L itteratur

A s k e r ,  S. 1959. F lora och  v egeta tion  i M alm ö. —  Bot. N o tiser  112, 257.
H y l a n d e r ,  N. 1953. N ord isk  k ärlväxtflora  I. S tock h o lm .
H y l m ö ,  B. 1947. N otiser  om  u llfloran  i L ack a län ga . —  B ot. N otiser  100, 81.
—  1958. N ågra in tressan ta  ogräs i k o n servväxtgröd or. —  Ibid. 111, 393.
L a n g e ,  T h ., K. E. F l i n c k  & B. H y l m ö  1954. Om u llfloran  vid  L ackalänga  i Skåne.

Ibid. 107, 186.
W e i m a r c k , 11. 1 9 6 3 .  S k å n e s  F l o r a .  M a l m ö .

B e r t i l  H y l m ö  
F in d u s-N ord reco . Bjuv

En nyupptäckt  lokal för Scutellaria minor  på Bjärehalvön i Skåne

N i l s  D a h l b e c k s  sensationella fynd av Scutellaria minor  i nordvästra  Skåne 
år 1944 —  tidigare ej funnen  i Skandinavien —  publicerades i Botaniska 
Notiser 1944 av H e l g e  K i c k m a n  med orden: »S. m inor: en klim ax i en botanists 
liv a tt i natu ren  få skåda denna i år fö r Skandinavien  nyupp täck ta växt.» 
Växtlokalen, ett k ä rr  utm ed stranden  söder om Torekov, besöktes d. 20.9.1944. 
»Trots årstiden funnos ännu  gott om blom m ande exem plar och hela individ­
antalet torde uppgå till flera 100-tal.»
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S t e n  S e l a n d e r  h a r  i en vacker och intressant essay i form  av un d er­
st reckare i Svenska Dagbladet den 3.7.1948 skildrat bl.a. detta märkliga nya 
växtfynd: »Särskilt kärren  mot landsidan, där  källflöden u r  grusbacken silar 
över den svaga sluttningen, hyser en a r tr ik  och ytterst spännande flora; varje 
gång jag varit h ä r  nere h a r  jag hittat någon växt, som jag tidigare gått förbi. 
H ärom åre t fann  Nils Dahlbeck vid en av sum parna en frossört, Scutellaria 
minor, som föru t inte var känd f rån  närm are  håll än från  England ocli en eller 
annan  lokal i Västtyskland. Ännu h a r  jag inte uppgivit hoppet om att lyckas 
leta reda på den också vid någon an nan  göl, fast den frossört som växer vid ett 
par  av dem opassande nog visat sig ha hlå blomm or som våra två vanliga 
svenska ar te r  och inte skära som minor.»

Inspirerade av S e l a n d e r s  understreckare lyckades jag och min fru efter 
systematiskt sökande på s t randängarna  söder om Torekov den 5.7.1948 
uppspåra  den sällsynta lilla växten m ed de små skära  b lom m orna vid Påarp  
i V. Karup, sannolikt vid sam m a sump som ovan nämnts.

S t e n  S e l a n d e r  hade för sin å r  1959 postumt utgivna essaysamling »Mark 
och rymd» bearbeta t den förut om näm nda  essayen »Strand vid Kattegatt» och 
där gjort bl.a. följande tillägg: »Och sedan har  jag hittat den (S. minor) i 
många av de k ä r r  där  källflöden u r  grusbacken silar över den svaga slutt­
ningen. När kom den hit, och hur?  Och varför växer den bara  här, längs 
någon halvmil av stranden, och inte likaväl uppåt Hov, där  det finns gott om 
alldeles likadana strandgölar? F råga mig inte: varken jag eller någon annan 
kan ge ett svar.»

H e n n i n g  W e i m a r c k  har  i sin år  1963 utkomna »Skånes Flora» infört hl.a. 
följande uppgifter: »S. minor. Huds. 1762 —  Småfrossört. — Oceanisk; lukt- 
hedar, kä r r ;  från  P åarp  till Dagshög i Yr. Karup, upptäckt av D a h l b e c k  1944 
( R i c k m a n  BN 1944), f r i d l y s t  1944; närmaste fyndorter  i n.v. Tyskland, 
Belgien, Holland och England.» 1 floran  finns även uppgifter om hybriden 
»S. galer icu la taX m inor .  —  P åarp  ( W e i m a r c k  1952, H v l a n d e r  1955 BN 
1959, L ö v k v i s t  1958 1960) och Dagshög ( W e i m a r c k  1952) i V. Karup.»

Aren 1948— 1965 (undantag 1964) har  jag inspekterat Påarpslokalen och 
med tillfredsställelse kunnat konstatera, att S. minor  hållit sin position. Individ­
antalet h a r  givetvis växlat å r  från  år, men någon tydlig tendens till ökning 
eller m inskning har  jag ej kunnat fastställa; den rätt hårda  kreatursbetningen 
utgör kanske en reglerande faktor för status quo.

Å r  1963 företog jag tillsammans med tandläkaren F o l k e  H a r b o e ,  Ängel­
holm, den sedvanliga inspektionen den 19 juli. F rån  Påarpslokalen i V. Karup 
gick färden  vidare sam m a dag till Hov socken, där  vi strövade på s trand­
ängarna  s.v. Hovshallar. Och döm om vår glädje, när  vi helt plötsligt och 
oväntat stod öga mot öga med Scutellaria minor'. Beståndet var fåtaligt; endast 
två exemplar kunde vi finna, det ena vackert blommande, det andra naggat i 
toppen av beteskreatur.

S. minor  ä r  alltså funnen »likaväl uppåt Hov». Med hänsyn lill del nya 
fyndet behöver kanske för arten  gällande fridlysningsbestämmelser komplet­
teras.

Den 30 augusti 1965 gjorde vi til lsammans ett nytt besök på exakt samma 
plats m en kunde då tyvärr  inte finna något exemplar av S. minor.  Växtplatsen 
för 1963 års fynd var till följd av det myckna regnandet starkt vattendränkt
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och dessutom tram pad  av kreatur.  Av allt att döma torde A. minor  vara  eu 
känslig och i många avseenden ytterst kräsen liten växt, som detta å r  m åhända 
föredrog att avvakta gynnsam m are betingelser för sitt f ram trädande. Vid 
Påarpslokalen, som även besöktes ovannäm nda dag, funno vi vackert b lom ­
mande exemplar på torrare m ark, däremot inte i själva kärret,  som var 
ovanligt blött. Vi ha dock ansett det vara  av intresse att registrera vårt fynd 
från 1963, vilket kanske kan tolkas så, att arten kan vara  stadd i spridning.

Ca r l  v o n  D e l w i g  
S igurdvägen  14, D ju rsh o lm
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Nordisk förening för taxonomisk botanik 1965

F ö ren in g en s  t i l lkom st

Förslag om bildandet av en nordisk samm anslutning av för systematisk 
botanik intresserade väcktes vid en diskussion i Lund våren 1964. 
Närvarande vid diskussionen var prof. W e i m a r c k , doc. D a h l g r e n  och 
doc. R u n e m a r k , alla Lund, samt doc. H e d b e r g , Uppsala.

I dec. 1964 utsändes en cirkulärskrivelse till kolleger i Norden med 
förfrågan om intresset för en sådan förening och med förslag att 
förlägga det första mötet i Lund i juni 1965. Ett stort antal positiva svar 
inkom.

1 en skrivelse i febr. 1965 inbjöds nordiska växtsystematiker till ett 
konstituerande möte i Lund den 8— 12 juni 1965. 55 deltagare från 
Danmark, Finland, Norge och Sverige anmälde sig. Alla kunde dock ej 
infinna sig.

En organisationskommitté för detta möte, bestående av prof. 
W e i m a r c k , doc. R u n e m a r k  och fil. kand. K a r i n  N i l s s o n , bildades.

P rotok oll  fört vid fören in gen s  första m öte  den 8— 12 juni 1965

Den 8 juni. Sam m anträde på Histologiska institutionens föreläsningssal 
(reparationsarbetena på Botaniska institutionen hade ännu ej avslutats). 
Närvarande omkr. 50 personer.

§ 1. Prof. W e i m a k c k  hälsade de närvarande hjärtligt välkomna.
§ 2. Prof. W e i m a r c k  frågade deltagarna, om de ville hilda en nordisk 

förening. F rågan  besvarades enhälligt jakande.
§ 3. Det föreslogs, att organisationskommittén för mötet skulle fungera som 

presidium denna gång, med prof. W e i m a r c k  som ordf. och doc. R u n e m a r k  
som sekr. Beslut fattades i enlighet med detta förslag.

§ 4. E tt stencilerat utkast med i vissa fall alternativa förslag till stadgar 
hade tillställts deltagarna vid ankom sten till Lund. Föreningen beslöt att 
diskutera s tadgarnas utform ning med utgångspunkt från detta förslag.

§ 5. Prof. W e i m a r c k  föreslog, att en kommitté skulle bildas med en repre­
sentant för  varje deltagande nordiskt land och att denna med ledning av en
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inom föreningen förd  diskussion skulle u tarbe ta  definitivt förslag till stadgar. 
Föreningen beslöt i enlighet med detta.

§ 6. Vid den följande diskussionen föreslog prof. N a n n f e l d t  åtskilliga 
formella ändringar  i det ursprungliga stadgeförslaget.  Beträffande § 1 ansåg sti­
pendiat S k o g e n , att vissa delar av växtgeografin borde innefattas i föreningens 
intresseområde. Beträffande § 3 föreslog prof. N a n n f e l d t , att ordinarie 
sam m anträde bör hållas vartannat år, att vid ett sam m anträde plats bestämmes 
för det näs tkom m ande och att under mellanliggande år  exkursion kan a n o rd ­
nas. Prof. L a r s e n  stödde prof. N a n n f e l d t s  mening, och doc. R u n e m a r k  f ra m ­
höll värdet av exkursioner.

P r o f .  N a n n f e l d t  f ö r e s l o g  a n g .  § 4 att  e n  s t y r e l s e l e d a m o t  f r å n  v a r j e  n o r d i s k t  
l a n d  u t s e s  a v  resp .  l ä n d e r s  r e p r e s e n t a n t e r ,  m e d a n  f ö r e n i n g e n  i d e s s  h e l h e t  u t s e r  
o r d f ö r a n d e  o c h  se k r e te r a r e .

Beträffande § 6 ifrågasatte prof. N a n n f e l d t  lämpligheten av förslaget 
att ett medlemsblad skulle innehålla recensioner och förteckning över nordisk 
systematisk och lloristisk litteratur. Doc. R u n e m a r k  argum enterade för en 
ovannäm nd dylik förteckning, och denna mening stöddes av prof. L a r s e n  
och dr K n a b e n . D oc . H e d b e r g  ansåg en förteckning önskvärd men betvivlade, 
att föreningens ekonomi skulle tillåta ett sådant projekt.

§ 7. Till stadgekommitté utsågs prof. L a r s e n , prof. V a a r a m a , dr K n a b e n  
och prof. N a n n f e l d t  med prof. N a n n f e l d t  sammankallande. Kommittén 
åtog sig att framlägga förslag sista sammanträdesdagen, d.v.s. fred. den 11 juni.

§ 8. Föreningens medlem mar deltog i en av Lunds stad anordnad  lunch på 
restaurang Äke Hans.

§ 9. Prof. W e i m a r c k  redogjorde för de olika forskningsrik tn ingarna vid 
institutionen för systematisk botanik i Lund och läm nade en redogörelse för 
de pågående undersökningarna över Skånes flora.

§ 10. Institutionen med trädgård  och växthus demonstrerades av prof. 
W e i m a r c k , doc. R u n e m a r k , lic. S n o g e r u p  och lic. S t r a n d h e d e .

Den 9 juni. Sam m anträde på Histologiska institutionen.
Närvarande omkr. 50 personer.

§ 1. Föredrag av dr  K n a b e n  om »Cytotaksonomiske studier i Pyrolaceae». 
Efter föredraget y ttrade sig prof. W e i m a r c k  och doc. R u n e m a r k .

§  2. Föredrag av l ic .  S t r a n d h e d e  om »Problem inom Eleocharis palustris- 
komplexet». 1 den efterföljande diskussionen yttrade sig prof. N a n n f e l d t , 
prof. M u n k  och mag. T e n g n é r .

§  3. Föredrag  av lic. N o r d b o r g  om »Artavgränsning inom Sanguisorba 
minor-komplexet». Efter föredraget y ttrade sig prof. W e i m a r c k .

§  4. Föredrag  av intendent S p a r r e  om »Linnés T ropaeolum -arter  och d e r a s  
historiska bakgrund».

§ 5. Föredrag av am anuens A l f r e d  H a n s e n  om »De i Danm ark  fundne 
Amaranthus-arter».

§ 6. Föredrag av mag. T e n g n é r  om »Dacrydium —  anatomi och syste­
matik».

§  7. L u n d s  u n i v e r s i t e t  r e p r e s e n t e r a t  a v  p r o r e k t o r  p r o f .  S t j e r n q u i s t  o c h  
u n iv e r s i t e t s r å d e t  H a m m a r , a n o r d n a d e  m o t t a g n i n g  f ö r  f ö r e n i n g e n  i u n i v e r s i ­
tete ts  p e la r s a l .
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Den 10 juni. E xkursion t i l l  östra  Skåne under ledning av prof. W e i m a r c k . 

Deltagare 46 personer.

Vid B äckahalladalen  och Gladsax h a lla r studerades oligotrof flo ra på vittrings- 
jo rd  från  sandstenen och eu tro f flo ra  på den kalk rika  m oränen. B land m era 
anm ärkningsvärda a rte r m ärk tes Drosera rotundi folia, Juncus squarrosus , 
Triehophorum  caespitosum, H elian them um  num m ularium , Orchis morio  sam t 
den natu ra liserade Ulex europaeus.

Vid Stenshuvud, som u tgör ett natu rskyddat om råde, sågs en av Sveriges 
största skogar av Carpinus bctulus. B land övriga a rte r m ärktes Hedera helix , 
Montia minor  och Orchis majalis. P å  de sydexponerade b ran te rn a  med kalkrik  
sand vid Galgbacken i B rösarp  sågs bl.a. A lys sum calycinum, Androsace 
septentrionalis, Anthcricum liliago (ännu ej i blom ), Festuca polesica, 
Hutchinsia petraea, Poa bulbosa  och Koeleria glauca.

Vid R avlunda sk ju tfä lt betonade prof. W e i m a r c k , att sam arbetet m ellan 
natu rskydd  och m ilitä ra  m yndigheter varit gott, och en stor del av sk ju tfä lte t 
i söder u tefter Skepparpsån  (Verkeån) hade kunnat skyddas och undantagas 
från  m ilitä ra  övningar. E xkursionen  följde ett stycke av den väg, nu kallad  
Linnés väg, som L i n n é  kom  1749 på sin färd  från  Maglehem till Ravlunda. 
På backarna intill denna väg iakttogs bl.a. Botrych ium  lunaria, Hutchinsia  
petraea och Silene conica. Vid H avängsdösen sågs m ängder av Anemone  
pratensis och Dianthus arenarius.

Vid Breabäck i A ndrarum  stannade exkursionsdeltagarna vid en rik  lövskog 
på fuktig  m ark. H är fanns b l.a. Campanula latifolia, Lunaria rediviva, Lys i­
machia nem orum , Petasites albus  och Tlmlictrum aquilegiifolium.

Vid Vitem ölla slutligen studerade m an växtligheten på kalkhaltig  sand. 
Särskilt Astragalus arenarius  tilldrog sig uppm ärksam het. E xkursionen 
avslutades m ed gem ensam  m iddag på Vitaby hotell.

Den 11 juni. S am m anträde på  H istologiska institutionen.

§ 1. F öredrag  av doc. M ä k i n e n  om »Morfologisk varia tion  av finska Phrag- 
m idium arter» . E fter föredraget y ttrade sig prof. N a n n f e l d t  och doc. R u n e -  
MARK.

§ 2. F öredrag  av doc. A l m b o r n  om  »A rtproblem et inom  lavsystem atiken». 
1 d iskussionen deltog prof. M u n k  och doc. R u n e m a r k .

§  3.  F öredrag  av prof. M u n k : » O m  taksonom iske kriterier» . E fter fö re­
draget y ttrade sig prof. L a r s e n .

§ 4. P rof. N a n n f e l d t  föredrog stadgekom m itténs förslag till stadgar. Syn­
punk ter fram fördes av prof. L a r s e n , prof. V a a r a m a , doc. M ä k i n e n  och stipen­
diat S k o g e n . Stadgeförslaget godkändes enhälligt i föreliggande skick.

§ 5. F öreningen beslöt a tt med tacksam het acceptera prof. Vaaramas e r­
b judande a tt o rdna nästa  sam m anträde för föreningen 1967 i Åbo.

§ 6. P rof. L u t h e r , H elsingfors, valdes enhälligt till föreningens ordförande 
fö r den kom m ande perioden.

§ 7. Till sekreterare valdes, likaledes enhälligt, doc. A a r n o  R o u s i , Åbo.
§ 8. Till supplean t fö r sekreteraren  valdes enhälligt doc. T e u v o  A hti, 

H elsingfors.
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§  9 .  Till styrelseledamöter jämte suppleanter valdes: för Danm ark  prof. 
L a r s e n  —  suppl. prof. M u n k ,  för F inland prof. V a a r a m a  —  suppl. prof. 
J a l a s ,  för Norge d r  K n a b e n  — suppl. stipendiat S k o g e n ,  för  Sverige prof. 
W e i m a r c k  —- suppl. prof. N a n n f e l d t .

§ 10. Till revisorer valdes prof. N o r l i n d h  och konservator K a a s a  och till 
suppleanter  för  dessa doc. A l m r o r n  och dr J a c o b s e n .

§ 11. Prof. M u n k  föreslog, att s tadgarna genom styrelseledamöternas fö r­
sorg skulle översättas till de olika nordiska språken. Föreningen beslöt enligt 
förslaget.

§ 12. Föredrag  av mag. N o r d e n s t a m  om »Synpunkter på  Karroofloran». 
Efter  föredraget y ttrade s i g  prof. N o r l i n d h .

§  13 .  Föredrag  av assistent S t r i d  om »Populationsstudier inom Nigella 
arvensis-gruppen».

§ 14. Föredrag  av doc. R u n e m a r k  om »Statistiska synpunkter  på sprid­
ning». I d iskussionen deltog civ.ing. Rw a r d e n ,  stipendiat S k o g e n ,  mag. N o r ­
d e n s t a m ,  doc. D a h l g r e n  och prof. N a n n f e l d t .

Den 12 juni. Exkurs ion  till Skäralid och Kullen under ledning av prof. Wet- 
M ARCK.

Omkr. 35 deltagare.
Sprickdalen vid Skäralid  demonstrerades av doc. Å k e  P e r s s o n .  Bl.a. påpekade 
h an  förekomsten av dels oceaniska och dels nordliga växter, fram förallt  bland 
mossor och lavar. Särskilt näm ndes Porella laevigata, Cladonia al pest ris, C. 
bellidifolia och N arm andina  pulchella. I bäckdalen växte rikligt Thalietrum  
aquilegiifolium.  Deltagarna vandrade förbi Forsliall och log den lättgångna 
stigen upp lill K opparhatten ,  där bussen väntade.

Vid Kullen startade m an  från Mölle och vandrade längs stranden till Bad­
viken, där  bussen mötte. K rattskogen och främ st Quercus petraea  och Fraxinus 
excelsior studerades med dess fältskikt av bl.a. Alliaria officinalis, Allium  
ursinum  och Lathyrus niger. Lat h y  rus sphaericus eftersöktes förgäves. Vid 
Ablaliamn besågs det p rak tfu lla  beståndet av Lunaria rediviva.

Exkurs ionen avslutades vid Systrarna Lundgrens beröm da kaffestuga, Skäret.

Deltagare i sy m p o s ie t  m ed Nordisk förening för taxon om isk  botanik
8— 12 juni 1965

A l m b g r n ,  O v e ,  docent, Inst. för syst, bot., Ö. Vallg. 18, Lund, Sverige 
A l m e s t r a n d ,  A s t a ,  fil. dr, S:t Petri Kyrkogata 15, Lund, Sverige 
B j ö r k q v i s t ,  I n g e m a r ,  fil. lic., Inst. för syst, bot., Ö. Vallg. 18, Lund, Sverige 
v o n  B o t h m e r ,  R o l a n d ,  amanuens, Inst. för syst, bot., Ö. Vallg. 18, Lund, 

Sverige
D a h l g r e n ,  R o l f ,  docent, Inst. för syst, bot., Ö. Vallg. 18, Lund, Sverige 
E n g l e s s o n ,  N i l s ,  fil. mag., Inst. för syst, bot., Ö. Vallg. 18, Lund, Sverige 
F l e n s b u r g ,  T o m ,  fil. lic., Fack, Stockholm 6 ,  Sverige
H a n s e n ,  A l f r e d ,  amanuensis ,  Bot. Mus., Gothersgade 130, Köpenhamn K, 

Danm ark
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H a n s e n ,  K j e l d ,  cand. mag., D e n  Kgl. Vet.- o g  Landbohöjsk.,  A i d .  f o r  syst.
botanik, Rolighedsvej 23, Köpenham n V, D anm ark  

H e d b e r g ,  O l o v ,  docent, Inst, för syst, bot., Box 123, Uppsala, Sverige 
H i i r s a l m i ,  H e i m o ,  fil. kand., Bot. inst., T u rku  universitet, Turku, F in land  
II.IELMQVIST, H a k o n ,  docent, Inst. för syst, bot., Ö. Vallg. 18, Lund, Sverige 
I s o v i i t a ,  P e k k a ,  fil. kand., Bot. inst., Unionsgatan 44, Helsingfors, F in land 
J a k o b s e n ,  K n u d ,  lektor, Inst. for syst. bot., Gothersgade 140, K öpenham n K, 

D anm ark
J o n s e l l , B e n g t , fil. lic., Inst. för syst. bot., Box 123, Uppsala, Sverige 
J u n e l l , L e n a , fil. lic., Inst. för syst. bot., Box 123, Uppsala, Sverige 
K a a s a , J o n , konservator, Bot. Museum, Trondlieimsv. 2 3  B, Oslo 5,  Norge 
Iv j e l l q y t s t , E b b e , fil. lic., Inst. för syst. bot., Ö. Vallg. 18, Lund, Sverige 
K n a b e n , G u n v o r , dr. phil., Bot. laboratorium, Blindern, Oslo 3, Norge 
L a i n e , U n t o , fil. mag., Bot. inst., T u rku  universitet, T urku , F in land  
L a i n e , K a i j a , hum. kand., Bot. inst., T urku  universitet, Turku, F in land 
L a r s e n , K a i , professor, Bot. inst., Aarhus universitet, Århus C, D anm ark  
L i n d b e r g , K u r t , fil. kand., Inst. för syst. bot., Ö. Vallg. 18, Lund, Sverige 
L ö v k v i s t , B ö r j e , laborator, Lantbrukshögskolan, Alnarp, Sverige 
M u n k , A n d e r s , professor, Sauntes Vienge 9, Gentofte, D anm ark  
M ä k i n e n , L i i s a , fil. mag., Bot. inst., Turku  universitet, Turku, F in land  
M ä k i n e n , Y r j ö , docent, Bot. inst., T u rku  universitet, Turku , F in land  
N a n n f e l d t , J. A., professor, Inst. för syst. bot., Box 123, Uppsala, Sverige 
N i l s s o n , K a r i n , fil. kand., Inst. för syst. bot., Ö. Vallg. 18, Lund, Sverige 
N i l s s o n , Ö r j a n , fil. kand., Inst. för syst. bot., Ö. Vallg. 18, Lund, Sverige 
N o r d b o r g , G e r t r u d , fil. lic., Inst. för syst. bot., Ö. Vallg. 18, Lund, Sverige 
N o r d e n s t a m , B e r t i l , fil. mag., Inst. för syst. bot., Ö. Vallg. 18, Lund, Sverige 
N o r l i n d i i , T y c h o , professor, Riksmuseets bot. avd., S tockholm 50, Sverige 
N o r l i n d h , E l s a , fru, Svanegatan 7 b, Lund, Sverige
N y h o l m , E l s a , intendent, Riksmuseets paleobot. avd., Stockholm 5 0 ,  Sverige 
O l s s o n , U l f , fil. mag., Inst. för syst. bot., Ü. Vallg. 18, Lund, Sverige 
P e t e r s o n , B o , intendent, Bot. trädgården, Frölundag. 22, Göteborg SV, Sverige 
R u n e m a r k , H a n s , docent, Inst. för syst. bot., Ö. Vallg. 18 ,  Lund, Sverige 
R y v a r d e n , L e i f , civ.ing., Blindernveien 46 C, Oslo 3, Norge 
S a n t e s s o n , R o l f , docent, Inst. för syst. bot., Box 123, Uppsala, Sverige 
S k o g e n , A r n f i n n , forskningsstipendiat, Bot. avd., Det Kgl. Norske Viden- 

skabers Selskab, Museet, Trondheim, Norge 
S n o g e r u p , S v e n , museiintendent, Inst. för syst. bot., Ö . Vallg. 18 ,  Lund, 

Sverige
S p a r r e , B e n k t , intendent, Riksmuseets bot. avd., Stockholm 50, Sverige 
S t r a n d h e d e , S v e n - O l o v , fil. lic., Inst. för syst. bot., Ö. Vallg. 18, Lund, 

Sverige
S t r i d , A r n e , fil. kand., Inst. för syst. bot., Ö. Vallg. 18, Lund, Sverige 
T e n g n É r , J a n , fil. mag., Bergianska trädgården, S tockholm 50, Sverige 
T r a l a u , H a n s , docent, Riksmuseets paleobot. avd., S tockholm 50, Sverige 
V a a r a m a , A n t e r o , professor, Bot. inst., T urku  universitet, T urku , F in land 
W e i m a r c k , G u n n a r , fil. mag., Inst. för syst. bot., O. Vallg. 18, Lund, Sverige 
W e i m a r c k , H e n n i n g , professor, Inst. för syst. bot., Ö. Vallg. 18, Lund, Sverige 
W e i m a r c k , G u n h i l d , fil. dr, St. Tomegatan 8, Lund, Sverige 
W i d É n , K a r l -G u s t a v , fil. kand., Lönnrotsg. 9 D IS, Helsingfors, F in land
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Senare t i l lkomna medl em m ar ,  som  ej d e l to g  i s y m p o s i e t 1

A f z e l i u s ,  K a r l ,  fil. dr, Riksm useets bot. avd., Stockholm  50, Sverige 
A s p l u n d ,  E r i k ,  professor, Riksm useets bot. avd., Stockholm  50, Sverige 
Botanisk laboratorium , D anm arks F arm aceutiske H öjskole, U niversitetsparken  

2, K öpenham n Ö, D anm ark 
B o c h e r ,  T y g e  W., professor, Inst, for p lan teanatom i og cytologi, G othersgade 

140, K öpenham n K, D anm ark  
D e g e l i u s ,  G u n n a r ,  docent, Jä ttegry tsväg  3 ,  Askim, Sverige 
E c k b l a o ,  F i n n - E g i l ,  cand. real., B otanisk laboratorium , B lindem , Oslo, Norge 
E i n a r s s o n ,  E y t h o r ,  mag. scient., G rasafraedideild  N åttiirugripsafnsins, P.O.

Box 532, Reykjavik, Island 
E a e g r i ,  K n u t ,  professor, Postbox 2637, Bergen, Norge
E a g e r l i n d ,  F o l k e ,  professor, U niversitetets bot. inst., F rescati, S tockholm  50, 

Sverige
G u l d e n ,  G r o ,  cand. real., B otanisk laboratorium , Blindern, Oslo, Norge 
H a r l i n g ,  G u n n a r ,  professor, Inst. för syst. bot., E rö lundagatan  2 2 ,  Göteborg 

SV, Sverige
H a s s e l r o t ,  T o r s t e n ,  intendent, R iksm useets bot. avd., Stockholm  50, Sverige 
H o l m e n ,  K j e l d ,  cand. mag., Bot. Mus., G othersgade 130, K öpenham n K, D an­

m ark
H u l t é n ,  E r i c ,  professor, R iksm useets bot. avd., Stockholm  50, Sverige 
H y l a n d e r ,  N i l s ,  docent, V ikingagatan 52, Uppsala, Sverige 
H ö s t ,  O l e ,  am anuensis, Den Kgl. Vet.- og Landbohöjskole, Afd. for syst. bot. B, 

Rolighedsvej 23, K öpenham n V, D anm ark 
J a l a s ,  J a a k o ,  professor, Bot. inst., U nionsgatan 44, Helsingfors, F in land  
Inst. för syst. bot., Ö. Vallg. 18, Lund, Sverige
J ensen , J örgen , am anuensis, Den Kgl. Vet.- og Landbohöjskole, Afd. for syst.

bot. B, Rolighedsvej 23, K öpenham n V, D anm ark 
J u e l ,  I n g e r ,  mag. scient., Inst. fo r syst. bot., Gothersgade 140, K öpenham n K, 

D anm ark
K a l e l a ,  A a r n o ,  professor, Bot. inst., U nionsgatan 44, Helsingfors, F in land  
K a l l i o ,  P a a v o ,  professor, T arkkam pu jank . 2 6 ,  T urku , F in land  
K e r s ,  L a r s ,  fil. kand., U niversitetets bot. inst., F rescati, S tockholm  50, Sverige 
L a u r s e n ,  F r a n s ,  agronom , Den K g l .  Vet.- og Landbohöjskole, A f d .  fo r syst.

bot. B, Rolighedsvej 23, K öpenham n V, D anm ark 
L u t h e r ,  H a n s ,  professor, Bot. inst., U nionsgatan 44, Helsingfors, F in land  
M i k k e l s e n ,  V a l d .  M .,  professor, Den Kgl. Vet.- og Landbohöjskole, Afd. for 

syst. bot. B, Rolighedsvej 23, K öpenham n V, D anm ark 
N o r d h a g e n ,  R o l f ,  professor, U niversitetets bot. m useum , T rondheim sv. 23 b, 

Oslo 5, Norge
ÖSKARSSON, I n g i m a r ,  dr, L angholtsvegur 3,  Reykjavik, Island 
O u r e n ,  T o r e ,  dosent, Norges H andelshöyskole, Geografisk Institu tt, Bergen, 

Norge
P e d e r s e n ,  A n f r e d ,  sem inarielektor, P latanvej 15, V ordingborg, D anm ark 
R y b e r g ,  M å n s ,  docent, B ergianska trädgården , S tockholm  50, Sverige

1 S e d a n  d e n n a  l i s ta  f ä r d ig s t ä l l t s  h a r  ett  f l e r ta l  n y a  m e d l e m m a r  t i l lk o m m it .
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R ö n n  in g ,  O l a f  I., dr. pliilos., Det Kgl. N orske Videnskabers Selskab, Museet, 
Den bot. avd., T rondheim , Norge 

S j ö s t e d t ,  Bo, fil. mag., R iksm useets bot. avd., Stockholm  50, Sverige 
S k i f t e ,  O l a ,  konservator, Bot. Avd., Trom sö m useum , Trom sö, Norge 
S t e i n d ö r s s o n ,  S t e i n d ö r ,  mag. scient., Akureyri, Island 
S t o r k ,  A d e l a i d e ,  fil. lic., R iksm useets bot. avd., S tockholm  50, Sverige 
S t ü r m e r ,  P e r ,  förstekonservator, U niversitetets bot. m useum , Trondheim sv. 

23 b, Oslo 5, Norge
S ö r e n s e n ,  T h o r v a l d ,  professor, Inst, for syst. bot., Gothersgade 140, K öpen­

ham n K, D anm ark  
S ö v r i n k i ,  N i i l o ,  professor, Bot. inst., Oulu universitet, Oulu, F in land  
T u o m i k o s k i ,  R i s t o ,  professor, Bot. inst., U nionsgatan 44, Helsingfors, F in land  
V a l l i n ,  H e r v i d ,  fil. dr., H unnetorpsvägen 115, H älsingborg, Sverige 
W e n d e l b o ,  P e r ,  professor, Inst. för syst. bot., F rö lundagatan  2 2 ,  Göteborg SV, 

Sverige
W i s c h m a n n ,  F i n n ,  stip., Universitetets bot. m useum , T rondheim sv. 2 3  b, Oslo 

5, Norge
Ödum , Sören , am anuensis, Den Kgl. Vet.- og Landbohöjskole, Afd. for syst. 

bot. B, Rolighedsvej 23, K öpenham n V, D anm ark

Stadgar för Nordisk fören in g  för taxon om isk  botanik

§ 1. Föreningens uppgift ä r
att främ ja  den rena och tilläm pade taxonom iska bo taniken m ed därtill 
anknu tna vetenskapsgrenar och bevaka dessa vetenskapers intressen 
sam t att u n d erlä tta  och s tä rk a  kontak ten  och sam arbetet m ellan Nordens 
växttaxonom er.

§ 2. Medlem av föreningen kan  varje person eller institu tion  bli, som är 
in tresserad  av föreningens syfte och som anm äler sig till någon styrelse­
ledam ot eller suppleant.

§ 3. O rdinarie sam m anträde m ed exkursion (er) hålles v artan n at å r  på  plats, 
som a lte rn era r m ellan de nord iska länderna. Vid o rd inarie  sam m anträde 
bestäm m es pla ts fö r nästa sam m anträde.
M ellanliggande å r  kan en exkursion ordnas inom  Norden eller till annat 
om råde, d ä r no rd iska bo tan ister bedriva forskning.

§ 4. Föreningens styrelse består av ordförande, sekreterare och en ledam ot 
från  varje  no rd isk t land. O rdföranden och sekreteraren  jäm te en supp ­
leant fö r den senare väljas av föreningen i dess helhet, övriga styrelse­
ledam öter jäm te  en supplean t för var och en av dem väljas av förenings­
m edlem m arna från  respektive land. Alla val fö rrä ttas å ord inarie  sam ­
m anträde och avse tiden till nästa ord inarie  sam m anträde.
Styrelsen u tse r inom  sig vice ordförande.

§ 5. S am m anträden  och exkursioner organiseras i sam råd  med styrelsen av 
m edlem m ar frå n  berö rda institu tioner.

§ 6. F öreningen u tger ett årsm eddelande innehållande föreningsangelägen- 
heter, fö rteckning  över aktiva forskare , deras ak tuella adresser och 
arbe tsuppg ifter och an d ra  m eddelanden av intresse för m edlem m arna. 
Föreningens sekreterare tjänstgör som redaktör.

30 B o ta n is k a  N o t i s e r  1965.
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§ 7. Årsavgiften ä r  10 sv. k ronor  iför enskilda medlem mar och 100 sv. k ronor  
för institutioner.

§ 8. Föreningens sekreterare tjänstgör som kassör. R äkenskaperna skola av ­
slutas kalenderårsvis.

§ 9. Vid ordinarie sam m anträde väljas 2 revisorer jämte 2 suppleanter för 
löpande och nästkom m ande kalenderår.
Revisionsberättelsen skall föreligga vid följande ordinarie sammanträde.

Autoreferat av föredrag hållna vid sym posiet med Nordisk  
förening för taxonom isk  botanik 8— 12 juni 1965

Organisation och v e r k sa m h e t  vid Institutionen för systemat isk
botan ik  i Lund

Institutionen inrymmes i flera byggnader i Botaniska trädgården. T rädgården 
och de äldsta byggnaderna, A gardhianum  och växthusen, tillkom under J. G. 
A g a r d h s  tid på 1860-talet. Före denna  tid hade trädgården legat mellan Aka­
demiska föreningen och nuvarande  universitetsbyggnaden. Vid trädgårdens 
sydvästra hörn  ligger den vita institutionsbyggnaden, f.d. Botaniska labora­
toriet, som till 1964 var Institu t ionen för fysiologisk botanik och nu  inrym m er 
undervisningslokaler för systematisk botanik och ekologisk botanik samt labo­
ratorier för det senare ämnet. I trädgårdens mitt vid Ö. Vallgatan ligger Bota­
niska muséet, som byggdes under  prof. M t j r b e c k s  tid och blev färdigt 1912. 
Nära muséet ligger de äldre, nu till en del helt ombyggda växthusen och nära  
Agardhianum de nya experimentväxthusen samt trädgårdskontoret och den 
nytillkomna personal- och verkstadsbyggnaden.

Vid institutionen bedrivs växttaxonomi, grundad på morfologi och växt­
geografi, cytotaxonomi och på senare  tid även kemotaxonomi.

Morfologin och växtgeografin h a r  hemvist på Botaniska muséet. Där arbe tar  
doc. A l m b o r n  med lavar, f.n. särskilt  med lavar från Afrika, doc. D a h l g r e n  
med sydafrikanska fanerogamer, f ram fö r  allt med papilionacésläktet Aspala- 
thus, doc. H j e l m q v i s t  med morfologiska och embryologiska problem samt 
med kulturväxternas, särskilt våra  sädesslags historia, fil. kand. L i n d b e r g  med 
kompositésläktet Phagnalon,  assistent ÖRJAN N i l s s o n  med fam. Portulacaceae,  
fil. mag. N o r d f .n s t a m  med kompositéer från Aegeis och Sydafrika, fru E l s a  
N y h o l m  (f.n. tjänstledig) med Skandinaviens mossflora samt undertecknad 
med fanerogamer och Skånes flora.

Cytotaxonomi och kem otaxonom i hör hem m a på Agardhianum, och dess 
representanter har  experimentodlingar i trädgården, bänkgården och de nya 
växthusen. H är  bearbetar  lic. B j ö r k q v i s t  Alismataceae,  fil. kand. v. B o t h m e r  
Allium  från Acgeis, mag. B r u n s b e r g  Lathy rus, mag. E n g l e s s o n  Cerastium  
semidecandrum-gruppen,  lic. K j e l l q v i s t  Festuca  ruhra-komplexet, fil. kand. 
K a r i n  N i l s s o n  Artemisia, lic. N o r d b o r g  Sanguisorbeae,  mag. U l f  O l s s o n  
Mentha, doc. R u n e m a r k  evolutionsproblem inom Aegeis, lic. S n o g e r u p  Juncus  
och Cheiranthus, lic. S t r a n d h e d e  Eleocharis  /w/u.sfWs-gruppen, fil. kand. 
S t r i d  Nigella, mag. W e i m a r c k  Hierochloé  och mag. V ä r e n d h  Valeriana.
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Därefter redogjordes för undersökningarna över f loran  i Skåne, vilka pågått 
sedan 1938. 1963 kom en första upplaga av Skånes Flora, omfattande omkr. 
1200 indigena och natura liserade ar ter  samt ett stort antal adventiver och 
hybrider. Av Skånes 11250 kvkm återstår  nu  omkr. 900 kvkm att undersöka. 
Det ä r  meningen, att en ny upplaga med illustrationer och kar to r  skall komma 
ut, när  hela fältarbetet är  genomfört.

Skåne h a r  högst skiftande jo rd a r  och växlande klimat. De högre belägna 
delarna är  i allmänhet täckta av urbergsm orän och hör  edafiskt och klimatiskt 
till Fennoskandia, de mellersta och de lägre belägna om rådena h ar  i regel 
+  kalkrika, ofta leriga jo rdar  och hör till Skanodania och därmed växtgeo- 
grafiskt till Mellaneuropa.

Prov på u tbredningskartor  visades. Omkr. 800 arter  h a r  en sådan utbredning, 
att kartering ä r  motiverad.

Många för landskapet nya ar te r  h a r  upptäckts under arbetets gång, å t ­
skilliga klassiska fynd h a r  kunnat verifieras, medan and ra  a rte r  försvunnit.

I IE NN IN G \V  EIM A R C K

Cytotaxono mi ca l  Studies in Pyrolaceae

Genera, species and taxa of lower rank  in Pyrolaceae vary clearly in quanti­
tative characters. The distinguishing characters are measurable and surely 
multifactorial: size of leaves, length of racemes, num ber of flowers, length of 
styles and calyx lobes, likewise, size of anthers, etc. In Pyrolaceae there are 
all transitions from the contrasting characters separating genera and remote 
species to those e.g. of the Pyrola rotundifolia  complex which have been diffi­
cult to analyse and appreciate taxonomically. The rank of the taxa in this 
group has also been difficult to ascertain, some of them having been by some 
au thors  regarded as species, by others as subspecies.

The Linnean P. rotundifolia  complex comprises a large num ber of taxa in 
temperate and arctic areas in the nor thern  hemisphere. Today they are treated 
as specifically distinct: incarnata, japonica, asarifolia, americana, elliptica, 
picta, grandiflora, norvegica  and rotundifolia  s.str. The la tter is now identical 
with subsp. rotundifolia  in temperate Eurasia  westwards to Central Europe 
and Southern Scandinavia. The eastern boundary  in Asia is uncertain. Along 
the British Channel and on or near  the shores in Jutland, Scania and South 
Norway it is replaced by subsp. maritima  (Kenyon) W arb. (syn. var. arenaria 
Koch). It can be mentioned tha t  the la tter taxon was given under the name 
arenaria  also from the valleys of the lower Alps by Dr. A l e e e l d  and later by 
H e g i , and in accordance with this, by Polish and Czecho-Slovak manuals, 
from  Tatra. Dr. B. K ri's a  refers the Central E uropean  subalpine taxon to 
P. intermedia, a nomen nudum  first published in S c h l e i c h e r ’s flora lists from 
Helvetia in 1815. K ri's a  holds tha t  P. intermedia  also occurs in Scandinavia 
in arctic, subarctic and m ontane areas where norvegica  belongs. The latter 
has been given subspecific rank  in the combination P. grandiflora  Rad. subsp. 
norvegica  (Knaben) Löve & Löve in agreement with professor E. H u l t é n  who 
thinks that P. grandiflora  is c ircumpolar,  and that norvegica  has arisen through 
introgression in the Scandinavian area, where P. grandiflora  and P. rotundi-
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folia  meet. It is true  th a t P. norvegica in some respects shows transition  as 
to some characters standing between P. rotundifolia  and  P. grandiflora.

The present au th o r has come to the conclusion th a t the th ree taxa, P. grandi­
flora, P. norvegica and  P. rotundifolia  s.str., are standing on the sam e step 
in evolution. They are to be treated  as taxa w ith the sam e rank, either species, 
or subspecies of a b road  P. rotundifolia  L. T hrough  thorough analyses, 011 cyto- 
logical and  m orphological grounds, she has found clear discontinuities se p a ra ­
ting them . This is discussed in a paper now in p rin t in Bergen University Annals.

H ere only a few com m ents. The taxa have all n =  23 chrom osom es, bu t they 
are  d istinct as to chrom osom e structure. The present au tho r pays great a tte n ­
tion to this fact, because she has unravelled  a sim ilar karyotyp ical varia tion  
in  all investigated Pyrolaceac taxa at the specific and generic level. She does 
not agree w ith K i u s a ’s points of view. T here is no reason for sp litting up the 
P. grandiflora— P. norvegica  com plex in n o rth e rn  E urasia tic  areas in troducing 
a th ird  taxon, P. intermedia, there. All the herbarium  specim ens determ ined to 
P. intermedia  by K r i s a , w hich belong to the Scandinavian Botanical M useums, 
is seen by the present au thor. They are either P. norvegica or P. grandiflora.

In the opinion of the present au tho r subsp. maritima  is a good m o rp h o ­
logical-ecological race of P. rotundifolia. It shows the sam e leaf and calyx 
characteristics as this species, and agrees also in an ther m orphology. The few 
dried  specim ens available from  the low er Alps of the subalpine form  of P. 
rotundifolia  s.str. are not identical w ith P. norvegica from  subalpine districts 
in Scandinavia. W hether the type deserves a specific nam e of its own in line 
w ith P. norvegica-grandiflora cannot be ascertained on the available m aterial.

The au tho r had  in 1960 opportun ity  to see the herbarium  m aterial of P. 
rotundifolia  from  Great Britain, belonging to British M useum and  to the Royal 
B otanical Garden in E dinburgh. The collections from  Scotland in m any re­
spects show agreem ent w ith P. norvegica. It w ould he of in terest to analyse 
m ass collections from  this area after the sam e m ethods as used in treating  
the occurrences in Scandinavia.

Pgrolaceae are not suitable fo r experim ental studies, because the germ ina­
tion physiology of the seed in relation  to the grow th of m ycorrhiza is not 
know n. There are considerable difficulties in raising p lan ts from  seeds. P. 
norvegica  and P. rotundifolia  have, therefore, been analysed 011 m orphological 
g rounds on the large herbarium  m aterial available from  the Scandinavian 
area, —  of P. grandiflora, on m aterial from  Alaska, Greenland, and the few 
localities know n of it in the S iberian area. Besides, mass collections of single 
individuals of d ifferen t clones from  series of populations of P. norvegica and  
P. rotundifolia  have been investigated. These species have been studied also 
in extensive field studies in the Norwegian area.

ln  P. norvegica and  P. rotundifolia  the population  studies 011 the Scandi­
navian  m ateria l revealed significant differences in the following ch a rac te r­
istics: length of petioles, length and  b read th  of lam inas, thickness and length 
of the scapes, length and  num ber of flow ers of the racem es, and num ber of 
free vein ends in the petals. Length of an thers and  length of petioles and 
lam inas were treated statistically  011 specim ens from  collections evenly d is tri­
buted  in Norway. The m ateria l for this explicit trea tm en t was chosen as 
follow s: three leaves from  each of three specim ens from  100 localities through-
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out Scandinavia w ere picked out. In  I his m aterial the length of petioles and 
lam inas and  the ratios: length of petiole/length of lam ina show highly signif­
icant differences in  Ihe two taxa.

The an thers also show significant differences as calculated on 300 an thers 
of each taxon from  20 localities evenly d istributed  th roughou t Scandinavia.

The field studies have revealed the great individual m odifiability of all the 
investigated taxa. The specim ens of P. norvegica from  sunny, dry or rocky 
habitats are of low stature, short-leaved and w ith th ick  scapes. The floral 
characters: calyx and calyx lobes vary  also in accordance w ith the change 
in environm ents, in sunny hab itats the calyx wall becomes yellowish red, 
alm ost as red  as the style, and  gets an uneven surface. It seems as if the 
epiderm is is too wide, and it form s a corolla-like fold at the base. This fold 
m ay appear in single individuals of P. rotundifolia,  bu t it is never as p ro ­
nounced in this species as in P. norvegica. Individuals of P. norvegica in sub­
alp ine b irch  and  pine woods stretch, seemingly, becom ing ta ller w ith m ore 
flowers in the racem es and  m ore leaves in the rosettes. The graphs of Ihe length 
of the petioles and  lam inas show a conspicuous positive skewness due to the 
fact th a t there is a lim it for the m odification of the petiole to the left, — it 
cannot be sho rte r th an  half a centim eter — , w hereas the petioles in specim ens 
growing up from  under twigs or in a thick moss carpet can be curiously long. 
The m easurem ents show that the petioles in P. norvegica vary  in length be­
tween 0.4 and  6 cm, with m ean x =  2.25 cm and m edian M =  3,2 cm.

The leaves and  calyx in P. rotundifolia  and P. grandiflorci are m odified in 
the same way as P. norvegica. This is one of the reasons why P. norvegica  
seems to constitu te  a transition , connecting the two species.

The petioles in P. rotundifolia  vary  in length between 1.6 and  9.6 cm, w ith 
m ean x =  5.00 cm  and  m edian M =  5.6 cm.

P. grandi flora stands out as to vegetative and floral characters by the ch a r­
acteristics generally  m entioned in the m anuals. The leaves in the specim ens 
from  the w esternm ost occurrences in Siberia on the shores of the Arctic Sea 
at Kolgujev Island, N ovaya Zem lya and  W aigatch, are sm all w ith the c h a r­
acteristic red tinge of this species. T he sta tu re of the p lants is low, the scapes, 
how ever, w ith the characteristic  b road  scales and large bu t few flowers. The 
specim ens are m odified in the sam e direction as P. norvegica is in the Kola 
P eninsu la (Ponoj and M urm ansk) and  Rybachi Peninsula, i.e. at its eastern  
boundary . The fact th a t the two taxa do not show continuous varia tion  is best 
seen from  the m orphology of the calyx lobes and  the anthers. The calyx lobes 
a re b roader and longer acum inate in P. grandi flora than  in P. norvegica. The 
an thers are te rm inating  in short tubes of the same b read th  as the pollen sacks 
in P. grandiflora. In P. norvegica  they term inate in tubes m uch narrow er than  
the pollen sacks and  are therefore m ore conspicuous than  in P. grandiflora. 
F u rth e r  the flow ers are sm aller in P. norvegica from  Kola, w ith a longer style 
th a n  in P. grandiflora  growing fa r th e r  east.

Judged from  the records in the litera tu re  it is evident th a t the Pgrola  species 
do no t find suitable conditions on the shores of the S iberian Arctic Sea. They 
are  rare  here, and  flow er scarcely on the localities w here they have been 
found . They are  absen t in the Svalbard Islands.

The presen t studies have show n th a t P. grandiflora  seems to belong to the
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group of the arctic species which has penetrated  along the Siberian coast 
from  the Bering Strait, but has not reached Scandinavia over a land bridge 
Cape K anin— Kola Peninsula, w hereas P. norvegica has not come to Scandi­
navia either from  east o r from  the west. Its relation to the m ontane-subalpine 
types in Scotland and  Central Europe, founded on I lie species concept of the 
present au tho r w ill be trea ted  on a later occasion.

Med anknytn ing  till de cytologiska förhållanden, som presen terats i en serie 
uppsatser, »Chromosom e Studies in E leocharis, subser. Palustres I— IV» 
(S t r a n d h e d e  1965 a— d), konsta terade fö redragshållaren  det anm ärkn ings­
värda förhållandet, att de cytologiskt m est variab la enheterna (E. palustris 
ssp. vulgaris och E. uniglumis  ssp. sterneri) ä r  de m orfologiskt m est konstanta, 
en egenskap, som också tillkom m er E. mamillata  ssp. mamillata  och ssp. 
austriaca. Dessa enheter ä r  v idare sjä lvfertila i m otsats till de övriga (E. pa­
lustris ssp. palustris  och E. uniglumis  ssp. uniglumis) , v ilka ä r  självsterila. 
S jälvbefruktning i de först näm nda a rte rn a  m otverkas em ellertid  av en fö r­
längning av tiden m ellan gynes och anthes hos de självfertila  enheterna.

H ybridbildningen i na tu ren  diskuterades (cf. S t r a n d h e d e  1965 c ), och p å ­
gående experim entella hybridförsök  presenterades samt, i anslu tn ing  till dessa, 
följande specialförsök. Försöket om fattar frösådd  från  enstaka p lan to r efter 
fri avblom ning i experim entodlingarna. F ö ru tsä ttn ingarna  för spontan  h yb rid ­
bildning torde ha  varit optim ala, och försöket avser att giva en uppfattn ing  
om arte rnas benägenhet att spon tan t b ilda hybrider. R esultaten ä r  att betrak ta  
som prelim inära , och någon ingående analys h a r  ännu  ej företagits.

Ur en sådd av 500 fru k te r från  E. uniglumis  ssp. uniglumis  (2n =  46) h a r  
hittill endast 16 p lan to r krom osom talsbestäm ts. 8 av dessa p lan to r ä r  em eller­
tid hybrider med E. palustris ssp. vulgaris och h a r  2n =  42 eller 2n =  43. Denna 
tendens att b ilda hybrider m ed ssp. vulgaris kom m er också till synes i naturen .

1 en sådd av 500 fru k te r från  en E. palustris ssp. vulgaris-plnntu  med 
2n =  38 påträffades inga hybrider men därem ot en krom osom talsvariation , som 
är d irekt p roportionell mot den som konsta tera ts i det insam lade spontana 
m aterialet av denna subspecies (tab. 1). Någon förk laring  till detta un ika fö r­
hållande kan  ej givas för närvarande, m en fö redragshållaren  hänvisade till de 
säregna cytologiska förhållanden, som konsta te ra ts i E. palustris  ssp. vulgaris 
(S t r a n d h e d e  1965 c ) .  Försöket fo rtsätter.

Avslutningsvis diskuterade föredragshållaren , vilken taxonom isk rang en-

T ab cl l  1. J ä m fö r e ls e  m ellan  frek v en sen  av o l ik a  k r o m o s o m ta l  i fröp lantor  från en  
m o d e rp la n ta  m ed  2n =  38 o ch  sp on tan t  m a ter ia l  av K. p a lustr is  ssp .  vu lgaris

Gu n v o r  K n a b e n

Problem inom Eleocharis palustr is -komplexet

K rom osom tal bestäm t i
som atiska krom osom tal (°/o) 
36 37 38 39 40 41

fröp lan to r ............
spontan t m ateria l

2 9 56 26 6 1
1 6 57 26 9 1
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heterna i kom plexet bö r ha m ed u tgångspunkt frå n  konsta terade m orfologiska 
och cytologiska förhå llanden  sam t förekom sten av spontana hybrider. Alla 
enheterna tillhö r biologiskt sett sam m a coenospecies, m en u r genetisk synvinkel 
kan  kom plexet uppdelas i tre g rupper, (1) E. mamillata  s.l., (2) E. palustris 
ssp. palustris  och (3) E. uniglumis  s.l., vilken in n e fa tta r  E. palustris ssp. vul­
garis. D enna indelning sam m anfaller ej med hävdvunna artg ränser och är u r 
floristisk synpunkt oprak tisk , då E. palustris ssp. vulgaris, före u tbry tn ingen  
såsom  eget taxon, alltid  ino rdnats i E. palustris  s.l. F öredragshållaren  föreslog 
en flo ristisk t användbar kom prom isslösning, som  också kan m otiveras bio­
logiskt. U nder E. mamillata  L indb. fil. infogas såsom  subspecies E. mamillata  
s. str. och E. austriaca  Hayek, då dessa taxa är m orfologiskt, cytologiskt och 
av allt a tt döm a även fylogenetiskt närstående och väl d ifferentierade från  
övriga taxa i kom plexet. U nder E. palustris  (L.) R.&S. infogas såsom subspecies 
E. palustris  ssp. palustris ( S t r a n d h e d e  1960) och E. palustris  ssp. vulgaris 
W alters, då dessa två enheter m orfologiskt ä r  m ycket närstående och även 
genetiskt och fylogenetiskt uppv isar ett sam band. E m ellertid  ä r  gränsen m ellan 
E ■ palustris ssp. vulgaris och E. uniglumis  ssp. uniglumis  oskarp  ur genetisk 
synpunkt. E. uniglumis  (Link) Schult, om fa tta r likaledes två subspecies i 
Skandinavien: E. uniglumis  ssp. uniglumis  och E. uniglumis  ssp. sterneri 
S trandh., vilka m orfologiskt ä r  m ycket närstående, m en väl skilda krom osom - 
talsm ässigt. ehuru  de spon tan t b ilda r fertila  hybrider. Komplexets taxonom i 
h a r  tidigare behandlats i ett separat arbete ( S t r a n d h e d e  1961).

S v e n - O l o v  S t r a n d h e d e
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Artavgränsti ing inom Sanguisorba minor -komple xe t

Det s.k. Sanguisorba m inor-kom plexe t  ä r  en po lym orf grupp av taxa, som är 
v a ra n d ra  så lika, a tt de ej m ed säkerhet kan  skiljas i an d ra  m orfologiska 
k a ra k tä re r  än  fruk tbägarens utseende. Även be trä ffande  denna k ara k tä r  är 
in te rm ed iä rer m ellan taxa vanliga.
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H uvudkom ponenterna i kom plexet ä r  S. minor  Scop. ssp. minor  (2n =  28), 
ssp. muricata  (Spach) Rouy (2n =  28 och 56) och ssp. magnolii (Spach) Rouy 
(2n =  28), tillsam m an u tb redda i s tö rre  delen av E uropa. Övriga a rte r och 
u n d era rte r ä r  m.l.m . lokala endem er, de flesta m editerrana.

V arken trad itionella  m orfologiska sk iljekarak tä re r, cvtologi, anatom i eller 
palynologi ger någ ra  d istink ta sk illnader. Den i na tu ren  förekom m ande v aria ­
tionen kan delvis fö rk laras genom korsningsexperim ent. Inga sterilite tsbar- 
r iä re r råder m ellan lika krom osom tal. K orsningar och å te rk o rsn in g ar uppvisar 
p rak tisk t taget sam m a varia tion  i fruk tbägaru tseende som funnits i naturen . 
Genom att p lan to rna  är helt s jä lv fertila  och i stor u tsträckn ing  autogam a 
stabiliseras eventuellt bildade hybrider.

F ram stä lld a  hexaploider ä r n ästan  helt sterila. Vid po llination  m ed en tetra- 
ploid som fader h a r  dock i enstaka fall g robara  frön  erhållits, som kan  ge u p p ­
hov till individ m ed varierande krom osom tal, av vilka endast oktoploider u t­
vecklas norm alt och b lir fertila. En s ta rk  tendens till apospori finns i kom ­
plexet, och näm nda oktoploider h a r  troligen uppkom m it genom a tt en oreduce­
rad äggcell befruk ta ts av en reducerad  garnet från  te traploiden. E xperim entellt 
har ok top loiderna också fram ställts genom  allopolyploidi och genom  autopo- 
lyploidi. O ktoploiderna, som i na tu ren  ä r  m ycket heterogena, kan  tänkas ha  
ett polyfyletisk t ursprung .

Det taxonom iska resu ltate t har blivit, a tt de flesta av de c:a  30 beskrivna 
a rte r (synonym er undan tagna), som bör föras till kom plexet, h a r  fått reduce­
ras till u n d era rte r eller indragas som synonym er i någon av huvudkom po­
nenterna. T etrap lo ider och oktop lo ider av ssp. muricata  ä r  ej m orfologiskt 
u rsk iljba ra , och de ingår båda i sam m a subspecies. Kvar som a rte r b lir endast 
enstaka ekologiskt specialiserade endem er.

G e r t r u d  N o r d b o r c .

Linnés Tropaeolum-arter och deras historia

L i n n é  presenterade i Species p la n ta ru m  (1753) 3 a rte r av släktet Tropaeolum:  
T. m inus, T. majus  och T. peregrinum.  De första  två baserades dels på odlat 
m aterial, dels på tidigare p lanschverk . B ortsett från  en del fö rv irran d e  p ro ­
blem  i slutet av 15- och b ö rjan  av 1600-talet för T. m inus  —  som första 
gången om talas säkert av L o b e l  1576 —  råd er ingen tvekan om vad L i n n é  
m enade. / ’. minus  typifieras läm pligast m ed ett exem plar i B u r s e r  s herbarium  
i U ppsala, med para ty p er i C liffo rdherbarie t i B ritish Museum, L innéherbariet 
i Stockholm  och Linnean Society i London. T. majus, som beskrevs första 
gången av H e r m a n n  1687, m åste läm pligast typifieras m ed det vackra exem ­
plaret i C liffordherbariet; dessutom  finns en para typ  i L innean  Society. T. 
hybridum ,  ett ny tt nam n, som skapades av L i n n é  1767 för B e r g i i  T. quinque- 
lobum  (1765), m åste upp fattas som  en m onstrositet av T. majus.  Vad gäller 
den nu  allm änt odlade form en av T. majus,  m orfologiskt k n ap p a st skiljbar 
från  de vilda populationerna ru n t Callao och A requipa i P eru , b ö r ett nytt 
nam n sökas, då den genetiskt ä r  helt skild som ett resu lta t av flitig inkorsning 
m ed T. minus  och T. pel tophorum  (T. lobbianum),  fram fö r allt u n d er m itten 
av 1800-talet.
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B eträffande T. peregrinum  ä r  p rob lem et stö rre. Den beskrevs 1753 på en 
bild av F e u i l l é e  (1714) u tan  a tt L i n n é  sett m aterial. 1771, sedan L i n n é  få tt 
m ateria l f rå n  D u c h e s n e , beskrev han  en ny a r t un d er sam m a nam n — denna 
h ar långt senare (1843) döpts till T. lxaynednum  av B e r n h a r d e  T rots det goda 
m ateria l, som  finns i L innean Society, m åste den  läm pligast typ ifieras m ed 
ett exem plar i M issouri B otanical Garden, som h ä rrö r  från  B e r n i i a r d i s  tr ä d ­
gård i E rfu rt. Y tterligare m aterial, denna gång frå n  M u t i s  i Colombia, in ­
korporerades i L i n n é s  herbarium  och döptes senare (ej av L i n n é !) till T. 
peregrinum  av J. E. S m i t h ; denna kallades senare av D e  C a n d o l l e  (1824) 
fö r T. smithii  och typ ifieras m ed ett av M u t i s ’ exem plar, tro ts en viss kon- 
fusion i D e  C a n d o l l e s  uppfattn ing . P å g rund  av sin m issuppfattn ing  av 
L inném ateriale t och fram fö r allt F e u i i .l é e s  bild, beskrev så S m i t h  den rä tta  
T. peregrinum  på ny tt (1819) som T. aduncum  (typen i S m i t h s  h erbarium  i 
L innean Society). Även en del andra , m indre allvarliga, m isstag uppstodo. 
T ypm ateria l fö r den äk ta  peregrinum  saknas alltså  belt, och arten  m åste 
typifieras m ed F e u i l l é e s  bild. På g rund  av de ta lrik a  m isstagen h a  flera 
olika a r te r  beskrivits som T. peregrinum  eller T. hayn e a n u m ; dessa ha nu 
reviderats och i flera fall nybeskrivits. T. »canarie u se» slutligen ä r  endast ett 
synonym t trädgårdsnam n fö r den äk ta T. peregrinum , u tan  någon an tag b ar 
beskrivning.

B e n k t  S p a r r e  

Om de i Danmark fundne Amaranthus-arter

Amaranthus-slsegten  om fatter ca. 100 arte r, der isan- bebor de varm e og tem pe- 
rerede egne af kloden. F lere a rte r h ar vist en fan tastisk  evne til at brede sig 
og erobre nye arealer, er blevet til kosm opolitter; and re  a rte r h a r  som k u ltu r- 
flygtninge eller som opgivne ny ttep lan ter kunnet erobre nye arealer. I E u ro p a  
regner m an kun  m ed 2 lijem m ehorende a r te r  tog kun  i M iddelhavsegnene), 
nem lig Amaranthus graecizans  (var. silvestris) og A. lividus (var. adscendens). 
Men siden de store opdagelsesrejsers tid h a r  E u ropa  m odtaget en sto rre in ­
vasion af frem m ede arte r, en invasion, som isan- i de sidste årtier er blevet 
påfaldende intensivere!, et ud tryk  for den s tank t ogede sam fairdsel m ellem  
verdensdelene. Ingen af arte rne  spiller dog i D anm ark  og de ovrige sk an d i­
naviske lande nogen ekonom isk eller p rak tisk  rolle, og ingen af dem kan siges 
at vane natu ra lisere t. De kom m er og går, og deres fortsatte  eksistens er vel 
m est afliam gig af fo rtsa t tilforsel udefra  a f fro . A m arant-arterne er sent- 
b lom strende p lanter, der forst n å r  i b lom st i august-septem ber og oktober, 
og da de e r stank t frostfolsom m e, forsv inder de m ed den forst efterårs- 
nattefrost. Visse a rte r er dog sikkert i stand til a t m odne fro  under nord iske 
k lim aforhold .

Folgende 17 a rte r er h id til påvist i D anm ark : A. (dbus L., A. blitoides W ats., 
.4. caudatus  L., A. deflexus  L., A. gracilis I)esf., A. graecizans L. (var. graecizans, 
var. silvestris), A. hybridus  L. (incl. .4. chlorostachys  W illd., .4. patulus  Bertol., 
.4. paniculatus  L.), A. lividus L. (.4. blitum),  .4. macrocarpus  Benth., .4. m u r i­
catus Gill., A. quitensis H.B.K., .4. retroflexus  L., A. spinosus  L., A. standleyanus



45(1 NORDISK FÖRENING FÖR TAXONOMISK BOTANIK 1905

P arod i (A. vulgatissimus  auct. non Speg.), A. thunbergii Moq., sam t A. palmeri  
S.W ats. og A. tamariscinus  Nutl. De hyppigst optrsedende a r te r  er folgende: 
.4. albus, *4. hybridus, A. retroflexus  og A. standleyanus. .E ldst kendte a r t i 
D anm ark  er A. caudatus, kendt siden 1825.

A l f r e d  H a n s e n

Dacryd ium— Anatomy and Taxonomy

The conifer genus D acrydium  of the Podocarpaceae com prises 22 described 
species from  S.E. Asia (Malaysia: 8 sp p .; New Caledonia: 5 spp.), A ustralia 
(New Zealand: 7 spp.; Tasmania:  1 sp.) and  South America (Chile: 1 sp .). T here 
are at least 3 new species (from  Borneo and N. Guinea) to be added to this 
num ber.

Evidence from  ex ternal m orphology of vegetative and  reproductive organs 
as well as from  pollen m orphology and  cytology has show n th a t the genus 
w ith its p resen t delim itation  is very heterogeneous. Accordingly m ost bo tanists 
(e.g., P i l g e r  1926, F l o r i n  1931) have divided the species into three groups 
(designated A, B, and C; cf. table 1).

Investigations by the p resen t w riter in to  the anatom y of certain  vegetative 
organs have confirm ed this heterogeneity. The follow ing anatom ic characters 
were especially studied:

A. S e c  o n d a r y x y 1 e m :
1. O ccurrence of d istinct annual ring  boundaries.
2. ,, ,, wood parenchym a.
3. Type and num ber (per cross field) of cross field pits.

B . P r i m a r y  a x i s :
4. O ccurrence of phloem  fibres.

C. A d u l t  1 e a f:
5. O ccurrence of leaf hypoderm is.
6. ,, ,, vascu lar fibres.
7. ,, ,, resin  ducts.

1). P o l l e n  g r a i n s  of m ost species have fu rth erm o re  been studied as 
to (8) type and  (9) the occurrence of well delim ited air bladders.

The results of the anatom ic studies are fina lly  com pared w ith chrom osom e  
conditions w ith in  the genus, as described by H air & B euzenberg  1958.

A sum m ary of the above-m entioned characters is to lie found in the ac ­
com panying tahle (table 1).

F rom  this table is evident th a t the genus Dacrydium  s.lat. divides quite 
natu ra lly  into two m ain  p arts  (I and  II), which should indubitab ly  be trea ted  
as d ifferen t genera. The deviating leaf m orphology and anatom y w ith in  group 
1 A (D. falciforme, D. taxoides, etc), together w ith pollen conditions in the sam e 
group, fu rtherm ore m akes it probable th a t it should  be separated  from  the 
rest of group I to form  a genus of its own.

Two of the groups w ith in  the genus (I B and  II) m ay fu rth e r  be divided 
into a num ber of subgroups, considering anatom ic conditions as to cross field
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Table 1. Sum m ary of Certain Anatom ie Characters in Dacrydium  Compared with 
P ollen M orphology and Chrom osom e Characters

Dacrydium
G roups

a n d
species

S econdary  xylem  | Axis

c /5  <D 
O  O h

r j >>

Adult leaves

j  £  +  1C

Pollen

>  ■=

C hrom osom es 
f a c e ,  t o  H a i r )

A.
f a l c i f o r m e ............ — + T. 0— 2 + + ---- + A —
nov. spec................ . . — + T. 0— 2 + + --- + A —
t a x o i d e s ................ . . — + T. 0 2 + + --- + A — 20 10 +  0 20

B. 1. a
araucarioides , . . — + T. 1— 2 + + + + B — 20 10 +  0 20
Balansae  .............. — + T. 0 2 + + + + B — 20 10 +  0 20
lycopodioides . . , • • — + T. 0— 2 + + + + B — 20 10 +  0 20

B. 1. h
Guillauminii  . . . . . . — + T. 0— 4 + + T -J- C — 20 10 +  0 20

B. 2.
Beccarii  ................ — + T. 0— 3 + + + + D —
c o m o s u m .............. . . — + T. 0— 1 + + + + (— )
nov. spec ............... . . —■ + T. 0— 2 + + + -j-
G ib b s ia e ................ — + T. 1— 4 “T + + + ( - )
x  nn th a n d ru m — + T. 0— 2 + + + +
d a tu m  ................... — + T. 0— 2 + + + + D — 20 10 +  0 20
Pierrei  ................... — + T. 0— 2 -f + + + —
novo-guineense . . • • — + T. 0— 2 + + -f +

B. 3.
cupress inum  . . . . • . — + C. 0— 2 + + ( +  ) + E? — 20 10 +  0 20

(C) 1. a.
in term ed ium  . . . . . • + C. 1— 8 ( +  ) --- --- --- F + 30 5 +  10 20
taxi fo l iu m  ............ . , + C. 2— 8 + — — — F -p 30 5 + 1 0 20

1. b.
Fonkii  ................... — C. 2— 5 — — — F? +

1. c.
C o l e n s o i ................ . . + — F. 1 (— 2) -L --- --- + F _L 20 10 +  0 20

Franklin i i  ............ . . + _ F. 1 (— 2) + _ _ + G + 30 5 +  10 20
( +  )

3.
biforme  ................ . . + — F. 1 -2 --- --- --- + F -j- 24 4 +  8 16
Kirkii  ..................... . . + — F. 1 2 --- --- -— + F + 22 5 +  6 16
B i d w i l l i i ................ • ■ + — F. 1— 2 --- --- — + F + 18 7 +  2 16

= taxodio id , C =  cupresso id , F = fe n e s tr ifo rm  p its
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pits, phloem  fibres, and  resin  ducts of the leaves, as well as pollen types and 
chrom osom e conditions. It is to be hoped th a t fu rth e r  investigations into the 
m orphology and  anatom y of vegetative as well as reproductive organs will 
elucidate the taxonom ic sta tus of these subgroups.

.Ta n  T e n g n é r
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On the E volutionary R elationships of the Finnish  
Phragm idium  Species

E volutionary  rela tionships am ong the F inn ish  rose-parasitizing  species of the 
genus Phragmidium [Uredinales) w ere exam ined m orphologically  by spore 
m easurem ents. In the following, em phasis will m ainly be on P. fusi form e  w ith 
some rem arks also about P. m ucronatum  and  the account is based on the 
results of M X k i n e n  (1965 and  unpublished).

Correlation analyses indicated th a t the follow ing teliospore characters are 
generally in a very significant co rrela tion  and  are thus valuable taxonom ic 
characters: length of spore, b read th  of spore, length of pedicel, length of 
apiculus, and  num ber of cells. M easurem ents were also m ade on aecio- and 
urediospores.

P. fusiforme  is found in F in lan d  in two separate areas: in the larger, eastern 
area it is com m on on Rosa acicularis bu t also occurs on It. majalis: in the 
sm aller, w estern area it is ra re  on R. majalis. This d istribu tion  raises the follo­
wing questions: (1) Are the ru sts  of the w estern and eastern  areas identical? 
(2) Are the rusts attack ing  R. majalis  and  R. acicularis identical? (3) If d if­
ferences will he found, w hat will be the ir probable explanation?

In (he eastern area the rusts on R. majalis and  R. acicularis resem ble each 
other fairly  closely, even w hen they differ in two of the seven teliospore ch a r­
acters tested (Fig. 1): the spores on R. acicularis are relatively longer and 
contain  m ore cells than  on /?. majalis. This is probably  due to some genetical 
specialization since on R. majalis  bo th  the shape of the spores and the num ber 
of tlie cells differ so as to resem ble P. m ucronatum  (of w hich the m ain host 
in F in land  is R. majalis). W e can thus suppose that as a resu lt of hybrid ization  
between P. m ucronatum  and  P. fusi form e  a new race of P. fusi form e  has arisen 
which m orphologically  deviates only slightly from  the m ain  race on R. aci­
cularis bu t physiologically has becom e capable of infecting a new  host, R. 
majalis. A nother evidence suggests for an  ancient hybrid ization  between 
P. fusiforme  and  P. m ucronatum.  Almost all of the F inn ish  specim ens of P. 
m ucronatum  d iffer from  the C entral E uropean  specim ens in th a t they show 
features of P. fusiforme.  It is fu rth e r  interesting to note th a t only the telio- 
and urediospores exhibit these deviating characters, b u t not the aeciospores.
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WESTERN AREA EASTERN AREA

PFU SI FORME 

~[ON R.ACICULARIS)^

" " ' XON R .MAJAL!S \

PFU SI FORME 

ON R.MAJALIS

FINNISH 
P MUCRONATUM

CENTRAL-EUROPEAN
PFUSIFORME

CENTRAL-EUROPEAN 
PMUCRONA TUM

Fig. 1. Probable evolutionary relationships in the Finnish Phragmidium fusiforme.  
The figures at the broken lines show the number of the differentiating characters; 

the crosses indicate possible ancient hybridizations.

T h is  is ex p la in ed  by the fac t  th a t  m o s t  of the aecial specim ens be long  to races 
w h ich  have  lost the i r  sexua l cycle a n d  th u s  h av e  no d irec t  poss ib il ity  of o b ­
ta in ing  genes f ro m  P. f u s i f o rm e  th r o u g h  hyb r id iza t io n .

T h e  ru s ts  on P. mcijcilis in e a s te rn  a n d  w es te rn  F in la n d  d if fe r  in 3 te liospore  
ch a rac te rs ,  a n d  the  ru s ts  on  R. majal i s  in w es te rn  F in la n d  a n d  on R. acicularis  
in e a s te rn  F in la n d  d if fe r  in 5 c h a ra c te r s  (Fig. 1). T h e  las t-m en tion ed  d i f f e r ­
ences a re  th u s  p ro b a b ly  p a r t ly  due  to t lie d i f fe re n t  hos t  species, b u t  p a r t ly  
due  to som e o th e r  fac tors .

In  C en tra l -E u ro p e ,  P. f u s i f o rm e  ( =  P . rosae-alpinae)  is fa i r ly  co m m o n  on 
Rosa alpina.  All of the  F in n ish  spec im ens  of P. f u s i f o rm e  c lear ly  d if fe r  f ro m  
the C en tra l  E u ro p e a n  P. f u s i f o rme.  F o r  exam p le  the  spores  a re  shor te r ,  the 
ap icu lu s  is sh o r te r  a n d  the  cells few er  in F in la n d  th a n  in C entra l  E u ro p e .  
T hese  d if fe rences  are ,  I th in k  suf f ic ien t  to sep a ra te  these tw o rus ts  in to  
d i f fe ren t  ta x a  a t  a v a r ie ta l  level.

A m ong the F in n i sh  races, the  r u s t  on  R. acicularis  m o s t  resem bles the 
C e n t ra l -E u ro p e a n  fo rm s  since b o th  h av e  longer  spores  an d  m o re  n u m e ro u s  
cells th a n  the  o th e r  races. E v e r  since the  la test g lac ia tion  b o th  of these  races 
h ave  p ro b a b ly  been  in a very  close connec t ion .  H ow ever,  the  w este rn  majal i s  
g ro u p  also  show s som e fea tu re s  (long spores  a n d  long ap icu lus) w h ich  p o in t  
to the  C en tra l  E u ro p e a n  p o p u la t io n  o f  P. f u s i f o rm e  (Fig. 1). It seems as if 
the  w es te rn  p o p u la t io n  in F in la n d  h as  received genes f ro m  the  C en tra l  E u r o ­
p ean  p o p u la t io n ,  a n d  p e rh a p s  has  a r i se n  th ro u g h  h y b r id iza t io n  be tw een  P. 
m u c r o n a t u m  a n d  the C en tra l  E u r o p e a n  P. fu s i f o rme .

Y r j ö  M ä k i n e n
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The Species Concept in Lichen Taxonomy

L innaeus (1753 pp. 1140— 1156), w hich is the starting-point of the licheno- 
logical nom enclature, recorded 80 species of lichens under the genus Lichen  
(as “Algae”). Acharius, the “father of lich en o logy” (1810, 1814), described  
906 species from  all parts of the w orld. N ylander (1857, the first “ch eck -list” 
of the w orld’s lichens) counted w ith 1361 species. Zahlbruckner’s w ellknow n  
catalogue (1921— 1940) listed 17364 species. L amb (1963) listed an addition  
of 8205 species described in the years 1932— 1960.

These increasing figures do not only reflect the increased m ateria l available 
to the lichenologists during the last two centuries, not least from  exotic 
countries, but also a species concept changing tow ards m ore and  m ore “n a r ­
row ” species. As the criterion  of a lichen species seems to be m ore vague and  
deliberate than  in m any o ther p lan t groups, a critical exam ination of the 
cu rren t species concept in lichenology m ay be justified.

Broadly speaking, we can conceive four principles:

1. C h a r a c t e r s  f r  o m e x t e r  n a 1 m o r p h o 1 o g y.
L inn a e u s , Acharius and  au thors up to the m iddle of the past cen tury  

founded nearly  all taxonom y on externally  visible characters, such as colour, 
pilosity, cilia, cyphellae, pseudocyphellae, soredia, isidia, ex ternal shape of 
apothecia, etc. The evaluation of such characters has changed considerably. 
The presence or absence of soredia and /o r isidia was considered as good 
specific criteria  by Acharius but was alm ost entirely  neglected tow ards the 
end of the 19th century. Du R ietz (1924) rightly  em phasized the im portance 
of soredial and isidial characters in lichen taxonom y. H ale  & Kurokawa 
(1964) and H ale (1965) pointed out that good specific characters can be 
derived from the shape of the rhizines. The present au th o r believes that most, 
perhaps all, good lichen species should he recognized by the tra ined  eye (aided 
w ith a lens or a binocular) w ithout a detailed m icroscopic exam ination.

2. C h a r a c t e  r s f r  o m i n t e r n a l  m o r  p h o 1 o g y.
The rap id  developm ent of lichen anatom y, especially the m orphology of 

apothecia and  spores, in the 1840 s to I860 s caused fundam en tal changes in 
lichen taxonom y. D ifferent spore types proved to be useful fo r the delim itation 
of a large num ber of genera. Many of them  (e.g., Diploschistes, Catillaria, 
Lopadium, Phlyctis) are w ell-established in the lichen taxonom y of to-day.

M any lichenologists have also used anatom ical characters as m ain criteria  
for specific segregation. Magnusson (1929 and  several o ther papers) often 
used data such as thickness of the cortex, height of the hym enium , size of
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the spores, etc., as essential or only specific characters. W e b e r  (1962), who 
has w orked on a large m ateria l of crustose lichens from  arid  d istricts in the 
U.S., has rightly  em phasized that ecologic factors can cause a considerable mo- 
dificative varia tion  in the in te rnal as well as in the external m orphology of 
the species. Many descriptions, though often long and detailed, have been 
founded on very scarce m aterial. In m any cases they describe a specim en, 
not a species.

The au th o r m eans th a t m icroscopic characters, such as those m entioned 
above, should  be used w ith great cau tion  if they are not com bined w ith c h a r­
acters from  external m orphology. Some exam ples: Parmelia tuckermcinii Du R., 
w hich differs from  P. crinita  Ach. only in having sm aller spores, should  not 
have a specific rank  (Hale 1965 p. 284). Opegrapha devulgata  Nyl. d iffers 
from  O. vulgata  Ach. only in having sho rter pycnoconidia. (Cf. R e d i n g e r  

1938 p. 358.) Such variations, if constant, should  not be given higher taxonom ic 
rank  than  form a.

3. C h a r a c t e r s  f r o m  t h e  a l g a l  c o m  p o n e  n t.
The recognition of the lichen sym biosis tow ards the end of the past century  

gave rise to several problem s in lichen taxonom y. Z a h l b r u c k n e r  (1926) re ­
corded some genera (e.g., Allarthonia  and  Lobarina) d iffering (from Arthonia  
and Lobaria, respectively) only in having ano ther algal genus as sym biont. 
In o ther cases (e.g., Sticta, sect. E ust i d  a and  sect. Stictina) he used sim ilar 
differences fo r the subdivision of a genus. As the present Code of B otanical 
N om enclature (§ 13) states th a t “nam es given to lichens shall be considered 
as applying to their fungal com ponents”, such genera (subgenera, sections) 
are untenable.

Also species, whose m ain or only criteria  are d ifferent algal sym bionts, 
should  be reduced to synonym y, e.g., Lobaria retigera  (Bory) Trevis. (syn. of 
L. pulm onaria  (L.) Hoffm.) and  Solorina sim ensis H öchst, (syn. of .S. saccata 
(L.) Ach.).

4. C h a r a c t e r  s 1' r o m l i c  h e n c h e m i s t r y.
Since the 1860’s, colour reactions w ith chem ical reagents (first potassium  

hydroxide, calcium  hypochlorite and  iodine, la ter also paraphenvlenediam ine) 
have been used in identifying lichen species. D uring the last three decades 
our knowledge of the substances in the lichen thalli causing such reactions 
has increased considerably. In  m any cases the ir chem ical structu re  is known, 
and accurate m ethods fo r the ir identification  have been tested.

The num erous results from  lichen chem istry  have been frequently  used to 
describe lichen species founded m ainly or only on chem ical criteria. Some 
trends in the present lichen taxonom y concerning the evaluation of the “chem ­
ical ch a rac te rs” can be sum m arized thus:
a. A constan t chem ical d ifference should  lie regarded as a specific character 
even if the lichens are m orphologically  identical. Cf. A s a h i n a  (earlier w orks), 
and  C u l b e r s o n  (1960). Exam ple: T ham nolia  verm icularis  (Sw.) Ach. (con­
taining tham nolic acid) and Th. subverm icularis  A sahina [sec. C u l b e r s o n  =
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Th. subuliform is  (Ehrh.) Culb] (lacking tham nolic acid b u t contain ing squa- 
m atic and baeom ycetic acids).
1). A constant chem ical d ifference not correla ted  w ith any  m orphological d if­
ference can be used fo r specific segregation if it is co rrela ted  w ith  a d ifferen t 
d istribution (H a le  1665). Exam ple: Parm elia arnoldii Du R. (containing alec- 
toronic acid; d istribu ted  in m any oceanic districts) and  P. margaritatci Hue 
(containing salacinic acid; d istribu tion  restric ted  to N. A m erica), 
c. A constant chem ical d ifference not correla ted  w ith any  m orphological d if­
ference bu t w ith a d istinct d istribu tion  should be quoted as a subspecies or a 
variety  [A sahina 1964: subspecific division of H aem atom m a paniceum  (Sm.) 
Mass.].
cl. A constant chem ical d ifference in m orphologically  ind istingu ishable ind i­
viduals should not be given any nom enclatural status but be quoted as a 
“chem ical strain” (Lamb 1951: species o f Stereocaulon).

The present a u th o r w ould agree w ith L am b . In my opinion, the princip les 
under a— c should  not be used to d istinguish any taxonom ic units under 
the Code of N om enclature. It should  be em phasized, how ever, th a t da ta  from  
lichen chem istry often  give valuable aid to lichen taxonom y if they are  co r­
related w ith constan t m orphological characters.

Such a restrictive attitude tow ards the “chem ical ta x a ” together with 
stronger observance of the m odificative varia tion  caused by environm ental 
factors w ould reduce a considerable num ber of the lichen “species” described 
in recent years to synonym y. It is essential th a t lichen taxonom y be founded 
on firm  principles not deviating too m uch from  those generally  accepted in 
o ther p lan t groups.

Ove Almborn
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Om ta x o n o m is k e  kriterier

Med udgangspunkt i de hojere svam pes taxonom i behandledes nogle prin- 
cipielle sporgsm ål vedrorende anvendelsen af taxonom iske k rite rie r og udform - 
ningen af taxonom isk littera tu r.

Taxonom iens ferste m ål var af d iagnostisk a rt: Man heftede sig ensidigt 
ved de karak terer, som fandtes hos alle m edlem m er af et taxon, og som derfor 
kunne tjene til genkendelse og bruges i bestem m elsesnegler. Nu derim od har 
taxonom ien i hoj grad opm aerksom heden henledt p å  den in form ation , som 
föreligger i de karak terer, der udviser varia tion  inden fo r et taxon; de faste 
diagnostiske k arak terer spiller erfaringsm aessigt en re t beskeden rolle i nyere 
overvejelser vedrereiule opdeling eller sam m enknytn ing  af liojere taxa. Det 
skennes a t vaere vigtigt, ikke m indst med henblik  på  det ren t p rak tiske  aspekt, 
a t denne forskel mellem taxonom ien fe r  og nu erkendes: Den trad ition  for 
fo rm ulering  af mykologisk taxonom isk litte ra tu r, som stam m er fra  taxonom iens 
»diagnostiske fase», er stadig frem herskende, trods de nye signaler i selve 
forskningen; og, som det var a t vente, resu lta te t er ofte uhensigtsmaessigt. 
E t eksem pel: Det fo rringer en bogs anvendelighed, hvis dens bestem melses- 
nogler (som laeseren henvises til til d iagnostisk brug) tilsigter a t afspejle 
resu lta te rne af forfatterens taxonom iske overvejelser (som h a r  d reje t sig om 
varia tionsm onstre).

H eller ikke n år en forfat ter vil dokum entere sine anskuelser, fungerer den 
trad itionelle  »litteraere stil» hensigtsmaessigt: De diagnostiske k a rak te re r kom ­
m er let til al indtage en u tilsigtet haedersplads; og den egentlige dokum entation  
kom m er dels til at stå som en perspektivlos oprem sning, der ikke lader ane 
meget om forfatterens eventuelle dybtgående overvejelser, dels kom m er den 
til at befinde sig ufremhaevet og d iffust i teksten, h v o rfra  den alt fo r ofte kun 
lader sig nddrage af den heser, som af selvsyn kender de pågaeldende o rga­
nism er.

Med den m angelfulde viden, vi endnu i dag h ar om svam penes taxonom i, 
vil en k la rt frem sat dokum entation  oftest vaere langt f ra  a t kunne tilkendes 
ob jektiv  gyldighed. Men den bor kunne udform es, således at den bliver 
o b j e k t i v t  v u r d e r b a r .

Med henblik  på de ho jere svam pe, hvor konvergens, divergens og parallel- 
evolution i em inent grad tilslo rer de naturlige slaegtskabsforhold, blev gennem- 
gået nogle eksem pler på, hvorledes kendskabet til disses svam pes biologi og 
okologi kan  vaere til nytte som en ren t forelobig re ttesnor for taxonom isk 
arbe jde: De karak terer, som h a r  indlysende biologisk selektionsvaerdi, h a r  vist 
sig at vaere upålidelige som taxonom iske krite rie r.

Der foles et behov for en ny »litteraer stil», i laereboger såvel som i viden- 
skabelige afhandlinger, som er m ere hensigtsmaessig end den traditionelle til

31 B o ta n is k a  N o tise r  1965.
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kommunikation  af taxonomisk information. Hertil vil, så vidt det ses, en 
omfattende teoretisk analyse af taxonomisk metode vaere nodvendig. En sådan 
analyse vil iovrigt kunne vise sig nyttig også på helt andre fronter; det kan 
således formodes, at taxonomiens stilling blandt de biologiske discipliner også 
rent politiskt ville nyde godt af, om der som for disse kunne benvises til et 
velformuleret teoretisk arbejdsgrundlag.

A n d e r s  M u n k

Synpunkter på karroofloran

Sydafrikas karroo-om råden byser en flora, som i sammansättning, u rsprung 
ocb historia skiljer sig m arkan t från  kapfloran oeh den tempererade skogs- 
floran. Karroofloran bar  en vidsträckt utbredning i Sydafrikas inland och i 
nordväst längs kusten upp i Sydvästafrika. De mest typiska ocb välkända 
karroo-om rådena är  Great Karroo, Little Karroo ocb Ceres-Calvinia Karroo.

Särskilt Little Karroo är  bekant för sin rikedom på intressanta suckulenter, 
fram förallt  til lhörande Crassulaceae, Asclepiadaceae tr ibus Stapelieae, ocb 
Mesembryanthemciceae. Endemismen är  påfallande, och t.o.m. endemiska släk­
ten förekommer, t.ex. Gibbaeum  fc. 30 arter), R hinephyllum  (9 arter) och 
Muirici (2 arter). Andra släkten h ar  ett m arkera t  cen trum  i Little Karroo, t.ex. 
Glottiphyllum  (c. 50 arter).

Endemism, artbildning och differentiering inom lokala popula tioner kan med 
fördel studeras inom begränsade karroo-områden. Ett sådant om råde är  
V anrhynsdorp Karroo, även kallat Ivners Vlakte, no rr  om Olifants River s 
nedre del. Området är  flackt, c. 8 sv. mil långt och brett , och till största delen 
täckt av mäktiga sandlager. H är  och var förekommer emellertid fasta fläckar 
av kvartsitgrus, ibland i samband med sm ärre kop jes, åsar  eller sten ryggar. 
Dessa isolerade lokaler hyser en rik ocb särpräglad  flora av fram förallt  små 
suckulenter. Endem rikedomen ä r  mycket stor. Inte m indre än  fem endemiska 
släkten förekommer inom detta begränsade område, samtliga til lhörande 
Mesembryanthemaceae: Argyroderma  (c. 50 arter), O ophytum  (3 arter), Dac- 
tylopsis  (2 arter), Antim im a  (1 art) och Maughaniella  (1 art).

Inom området är  de lokala populationerna ofta helt små, ibland blott ett 
hundra ta l  individ eller ännu färre. Några exempel på morfologisk differentie­
ring inom sm åpopulationer kan nämnas.

Av den endemiska Othonna hallii ä r  två populationer kända, belägna ungefär 
en halvmil från  varandra , ocb vardera bestående av något hundrata l individ. 
Populationerna skiljer sig något i flera karaktärer,  t.ex. bladstorlek, suckulens- 
grad, bladtandning, korgstorlek, och strålblommornas längd.

Ett liknande exempel finns inom en ännu obeskriven Chrysanthemum-art.
Det monotypiska släktet Maughaniella ä r  känt från ett p a r  lokaler. I en 

population har  samtliga individ (under gynnsam m a år, t.ex. 1962, omkring 
ett 100-tal, ofta säkerligen färre) avvikande färg på staminodierna. I övrigt 
överensstämmer populationen morfologiskt helt med den närm ast belägna, 
några km därifrån. En slumpmässig fixering av en icke adaptiv ka rak tär  
förefaller föreligga.
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Släktet Oophytum ,  slutligen, h a r  tre populationer, som betraktas som skilda 
arter. Skillnaderna ä r  dock relativt obetydliga. O. oviforme  h a r  rosa blommor, 
O. nanum  skiljer sig f räm st genom sin litenhet, och O. nordenstamii har  
större, vita blommor.

Kvartsitgruslokalerna inom Vanrhynsdorp  Karroo uppvisar knappast några 
klimatiska eller edafiska skillnader. Därför är området väl lämpat för studier 
av differentiering inom små isolerade populationer, eller den evolutions- 
mekanism, som benämnts »Sewall Wright-effekt» eller »genetic drift».

B e r t i l  N o r d e n s t a m  

Populat ionsstudier  inom Nigella arvens is -gruppen

Förf. har  undersökt kromosommorfologin hos fyra egeiska a rte r  av Nigella, 
nämligen N. fumariifolia  Kotschy, N. degenii Vierh., N. cretica Mill. och 
N. aristata S.&S. Arterna h ar  samma diploida kromosomtal, 2n =  12, och 
likartade karyotyper. Fem p ar  metacentriska till submetacentriska och ett par 
näs tan  telocentriska krom osom er förekommer. Skillnader mellan a r te rna  har  
dock påvisats, t.ex. i antal och läge av sekundära konstriktioner.

N. fumariifolia  skiljer sig cytologiskt från  de övriga undersökta a r te rna  
genom det stora antalet sekundära  konstriktioner. Alla sex krom osom paren kan 
identifieras.

N. degenii uppvisar ofta kraftigt kontraherade metafasplattor. Två par  
satelliter förekommer, samt en sekundär konstriktion i den lilla subtelo- 
centriska kromosomen.

N. cretica ä r  morfologiskt mycket lik N. degenii, men cytologiskt något olik. 
Två par  satelliter förekommer.

N. aristata  ä r  mycket variabel,  både i yttre morfologi och kromosommor- 
fologi. Till karyotypen liknar  den N. degenii, men dessa båda  ar te r  är  klart 
skilda morfologiskt.  Fem populationer av N. aristata f rån  olika egeiska öar 
utvaldes för en särskilt noggrann cytologisk undersökning. I flera fall 
påvisades signifikanta skillnader. En planta, som var strukturheterozygot i 
satellitregionen i kromosom 2, självhefruktades och avkom m an studerades. 1 
denna var de olika satellittyperna fördelade enligt det väntade förhållandet 
1 : 2 : 1 .

De fy ra  undersökta a r te rna  ä r  uppenbarligen norm alt självbefruktare, men 
i flera fall h a r  u tförda korsningar  givit god frösättning. Populationer från 
olika egeiska öar är i de flesta fall effektivt isolerade. Slumpvisa förändringar  
i genfrekvenser och frekvenser av strukturellt olika kromosomtyper beroende 
på f luktua tioner i populationsstorlek h ar  förmodligen spelat en viktig roll för 
den morfologiska och cytologiska differentieringen inom N. aristata.

A r n e  S t r i d

Litteratur

S t r i d , A. 1965. Studies in the Aegean Flora VII. Chromosome Morphology in the
Nigella arvensis Complex. — Bot. Notiser 118:2.
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Statistiska synpunkter på spridning

V äxtgeografiska d iskussioner om långspridn ing  avslutas ofta med antagandet, 
a tt någon gång kan genom en kom bination  av gynnsam m a om ständigheter 
d iasporer spridas över stora avstånd, kom m a att ham na i en läm plig m iljö och 
där ge upphov till nya individ.

Även om m an accepterar en sådan  m öjlighet innebär detta inte att en lyckad 
kolonisation skett. Det kan  näm ligen m atem atisk-statistisk t visas, a tt i b iotoper 
med stabiliserade väx tsam hällen  kom m er avkom m an till sådana enstaka 
kolonisatörer i de allra  flesta fall a tt elim ineras i fö ljande generationer på 
grund av rena slum pfaktorer.

Detta ger en rim lig förk laring  till a tt havsarm ar på endast någon el. några 
få mils bredd ger en effektiv isolering (även för växter m ed relativ t lä ttsp ridda 
diasporer) i om råden, som un d er lång tid h aft fö rhållandevis stabila m iljö ­
förhållanden. Som exempel kan  näm nas isoleringen m ellan olika öar i vissa 
ögrupper (bl.a. Hawaii, Galapagos, K anarieöarna och de egeiska öarna).

Det bör betonas a tt det m atem atisk-statistiska resonem anget endast kan  
tilläm pas på relativ t stabila m iljöer och därfö r ej appliceras på sådana 
p roblem ställn ingar som invandringen  av den skandinaviska flo ran  efter istiden 
eller kolonisation av biotoper, v ilka s ta rk t fö ränd ra ts  eller nyskapats av 
m änniskan.

H a n s  R u n e m a r k
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Svensk Botanisk Litteratur 1964
Swedish Botanical B ib liography  1964

F ö rteck n in g en  o m fa tta r  sk r ifte r , som  h e lt e lle r delv is ä r  av vetenskap lig t- 
b o tan isk t in n eh å ll och  som  try c k ts  i Sverige u n d e r  1964, sam t v id are  sk r if te r  
av  sam m a a rt, p u b lice rad e  i u tla n d e t d e tta  å r  av svenska  fö rfa tta re . T illägg 
till tid ig are  fö r te c k n in g a r , som  fr.o .m . i fjo l in fö rs  i den lö p an d e  n u m rerin g e n , 
ä r  u tm ä rk ta  m ed en  a s te risk  vid n u m re t. P u b lic e r in g så re t h a r  u tsa tts  endast 
fö r  dessa tillägg. P o p u lä rv e te n sk a p lig a  s k r if te r  och  recen s io n e r h a r  i a llm än h e t 
u te läm n a ts .

K o m p le tte r in g a r av fö re liggande och u p p g if te r  avseende n ä s ta  fö rteck n in g  
m o tta s  ta c k sa m t av  u n d e rteck n ad .

The bibliography com prises the scientific botanical literature printed in 1964 in 
Sweden, as well as such papers published by Swedish authors in foreign countries. 
Additions to previous lists are m arked out w ith an asterisk. The year of publishing 
is put down only to these additions. Popular science and book reviews as a rule 
are not included in the list.

S t a r k a r e  f ö r k o r t n i n g a r  — S h o r t e r  a b I» r e v i a t i o n s

AAS: Acta A griculturae Scandinavica, Stockholm.
ACS: Acta Chemica Scandinavica, Köbenhavn (tr. i Helsinki).
AHG: Agri H ortique Genetica, Landskrona.
BN: Botaniska Notiser, Lund.
ECR: Experim ental Cell Research, New York (tr. i Uppsala).
GP: Grana Palynologica, Stockholm.
Her.: H ereditas, Lund.
PP : Physiologia P lan tarum , Köbenhavn (tr. i Lund).
SBT: Svensk B otanisk T idskrift, Stockholm.
TIBC: Tenth In ternational Botanical Congress. A bstracts of papers. Edinburgh.

Morfologi.  Anatom i.  E m bryo log i  — M o rp h o lo g y .  Anatom y. E m bryo logy

1. B e d n a r , T. W., and J u n i p e r , B. E.: M icrofibrillar structure in the fungal
portions of the lichen X anthoria parie tina  (L.) Th. Fr. ECR .36, 680—68.3.

2. B r a d f u t e , O. E., C h a p m a n - A n d r e s e n , C., and J e n s e n , W. A .:  Concerning
m orphological evidence for pinocytosis in higher plants. ECR ,36, 207—210.
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3 vol., X X X V I+  673 s., 663 pl. S tockholm .
309. M a r k l u n d , G.: A new  T arax acu m  from  A u stra lia  (A.C.T.). BN 117, 197— 199. 
309a. —  lhi fö r  m ellers ta  N o rrlan d  och den v ä s tn y lä n d sk a  svenskbygden  gem ensam

m ajran u n k e l. SBT 58, 18— 26, 1 pl., Z usam m enf. 24—26.
310. N i l s s o n ,  A.: N ågot om  sk ån sk a  fö rek o m ste r av F estu ca  a ru n d in a ce a  Schreb.

var. a sp era  (Mutei) A. o. G., och lik n an d e  u tlän d sk a  typ er av rödsvingel. 
W eibulls G rästips m aj 1964, 175— 185, su m m ary  183— 185.

*311. N o r d e n s t a m , B . :  H yb rid s o f  E u ry o p s  in K irstenbosch . Jo u rn . B o t .  Soc. South  
Afr. 49, 15— 16. 1963.

312. — A new  species o f E rio cep h a lu s. Jo u rn . Sou th  Afr. Bot. 30, 49— 52.
313. —  A new  species of O thonna . Jo u rn . Sou th  Afr. Bot. 30, 27— 29.
314. —  C om p to n an th u s, a new  genus of the C om positae  w ith  notes on L asiopogon

in Sou th  Africa. Jo u rn . South  Afr. Bot. 30. 53— 65.
315. — S tudies in  South  A frican  L iliaceae. I. New species of W urm bea. BN 117,

173— 182.
316. —  D:o II. Two sm all species of B ulbine. BN 117, 183— 187.
317. —  The lost type species of E ly tro p a p p u s  Cass. Jo u rn . S. Afr. Bot. 30, 45— 48.
318. N o r d h a g e n ,  R.: Om O xytrop is lap pon ica  (Wg) Gaud, og (). deflexa (Pall.)

DC. subsp. no rveg ica  N ordh. SBT 58, 129— 166, su m m ary  159— 163.
319. N o r l i n d h , T.: On the  id en tity  o f A rcto tis sto ech ad ifo lia  Berg. SBT 58, 193—

203.
320. R a y m o n d , M.: A new  C olum nea of sect. P e n tad e n ia  from  E cuador. SBT 58,

184— 192.
321. S k o t t s b e r g ,  C .(f): W ik stro em iae  novae haw aiienses. SBT 58, 177— 183.
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322. SNOGERUP, S.: Juncaceae, rush family. K. H. R e c h i n g e r : Flora of Lowland
Iraq, 140—142. W einheim.

323. S p a r r e , B.: W ikstroem iae novae hawaiienses — a supplement. SBT 58, 497.
324 . WENDELBO, P.: E r o d iu m  d im o r p h u m  sp . n o v .,  a n  a lp in e  s p e c ie s  fr o m  n o r th e r n

Iran. BN 117, 28—32.
325. — Two now species of Scrophularia from  E ast A fghanistan. BN 117,366—370. 

Se även nr. 6. 17, 19, 30, 287, 361, 480.

2. K r y p t o g a m e r  — C r y p t o g a m a e

326. Cr u n d w e l l , A. C., and N y h o l m , E l s a : Amhlystegium saxatile Schimp. in
Cornwall, new to the British Isles. Transact. Brit. Bryol. Soc. 4, 638—641.

327 .  The European species of the Bryum erythrocarpum  complex. Transact.
Brit. Bryol. Soc. 4, 597—637.

328. Dixon, P. S.: Taxonomic and nom enclatural notes on the Florideae, IV. BN
117, 56—78.

329. D i x o n , P. S., and R u s s e l , G.: Miscellaneous notes on algal taxonom y and
nom enclature, 1. BN 117, 279—284.

330. Du R i e t z , G. E.: Sphagnum nem oreum  Scop, or Sph. capillaceum  (Weis)
Schrank? SBT 58, 167— 171.

331. E r i k s s o n , O.: Nectriella lam inariae n. sp. in stipes of a Lam inaria. SBT 58,
233—236.

332. E ttl, H.: Trachydiscus nov. gen., eine neue Gattung der coccalen Xantho-
phyceen. BN 117, 213—221.

333. H o l m , L.: Etudes urédinologiques. SBT 58, 105— 112.
334. J u n e l l , L e n a : The genus Spolverinia A. Massai. SBT 58, 55—61.
335. L a n g e , M.: Svam pflora (Svensk översättning och bearbetning av O. A n d e r s ­

s o n ), 239 s. Stockholm.
336. L u n d q v i s t , N.: Anopodium, a new genus of coprophilous Pyrenom ycetes with

apically pedicellate spores. BN 117, 355—365.
337. — Fim etariella, a new genus of coprophilous Pyrenom ycetes. BN 117, 238—

248.
338. — The genus Trichodelitschia in Sweden. SBT 58, 267—272.
339. N i l s s o n , S.: Freshw ater Hyphomycetes. Taxonom y, morphology, and ecology.

Symb. Bot. Upsal. 18:2, 130 s.
340. — Studies on freshw ater Hyphomycetes. A bstracts of Uppsala Diss. in Science

37, 13 s.
341. N o r d i n , I.: A brothallus suecicus, a comm on lichenicolous fungus. SBT 58,

225—232, 3 pi.
342. S k u j a , II.: W eiteres zur Kenntnis der S iissw asserrhodophyceen der Gattung

Nothocladus. Revue Algol., N.S., 7, 304—314.
*343. T h o m a s s o n , K.: Algological notes 2. An interesting S taurastrum  population.

Revue Algol., N.S., 7, 93—99, 1 pl. 1963.
344. — Two Surirellaceae from  South America. Nova Hedwigia 8, 135— 137, pl. 

14— 16.
Sc även nr. 516, 525, 534.
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P aleobotan ik .  P o lle n a n a ly s  — P aleobotany .  P ollen  a na lys is

345. B e r g l u n d , B. E .: The post-glacial shore displacem ent in eastern Blekinge,
southeastern Sweden. Sver. Geol. Unders. Ser. C, Nr. 599, 47 s., 3 pl.

346. C r a n w e l l , L u c y  M.: H ystrichospheres as an aid to Antarctic dating with
special reference to the recovery of Gordosphaeridium in erratics at 
McMurdo sound. GP 5, 397—405.

347 .  D e u n f f , M. J.: Le genre D uvernaysphaera Staplin. GP 5, 2 1 0 —215.
348. E r d t m a n , G.: Sporology, palaeobotany, evolution. TIBC, 28.
349. F l o r i n , R .: B arrträdens utbredning i tid och rum. Svensk N aturvetenskap 17,

243—270, sum m ary 269—270.
350. F r i e s , M.: K vartärbotanisk undersökning av subm arin torv från  Laholm s­

bukten. SBT 58. 315—319, sum m ary 318—319.
*351. — Pollenanalyser från  Aland. Åländsk Odling 24, 102— 125, sum m ary 123— 

125. M ariehamn. 1963.
*352. — Pollenanalytiskt bidrag till vegetations- och odlingshistoria på Åland.

F inskt Museum 68 (1961), 5—20. 1 utvikspl., Zusammen!'. 19—20. Helsing­
fors. 1963.

353. H ö r n s t e n , A.: Å n g e r m a n la n d s  k u s t la n d  u n d e r  is a v s m ä ltn in g s s k e d e t .  G eol.
Fören. Stockholm Förhandl. 86, 181—205, abstract 181, [vegetationsutveck- 
lingen 195—203],

354. L u n d q v i s t , G.: Interglaciala avlagringar i Sverige. Sver. Geol. Unders. Ser. C,
Nr. 600. 60 s., sum m ary 56—58.

355. M a g n u s s o n , F.: Pollen-analytical investigations at Tåkern, Dagsmosse and the
neolithic settlement at Alvastra, Sweden. Sver. Geol. Unders. Ser. C, 
Nr. 597, 47 s., 1 pl.

356. M il l e r , U.: Diatom floras in the quarternary  of the Göta river valley (western
Sweden). Sver. Geol. Unders. Ser. Ga, Nr. 44, 67 s., 8 pl.

357. N il s s o n , T .: Fntwicklungsgeschichtliche Studien im Ageröds Mosse, Schonen.
Lunds Univ. Årsskr. N.F. Avd. 2, 59:8, 34 s., 4 pl.

358. — Standardpollendiagram m e und C14-Datierungen aus dem Ageröds Mosse im
m ittleren Schonen. Lunds Univ. Årsskr. N.F. Avd. 2, 59: 7, 52 s., 2 pl.

359. P o c o c k , S. A. J.: Pollen and spores of the Chlam ydosperm idae and Schizae-
aceae from  Upper Mannville strata of the Saskatoon area of Saskatchewan. 
GP 5, 129—209.

360. T r a l a u , H.: Juniperoxylon (Juniperus cf. comm unis L. sens, lat.) funnen i
Pilgrim stads interglaciala flora. SBT 58, 496—497.

361. —- The genus Nypa van W urm b. K. Svenska Vet.-akad. Handl. 4. ser. 10: 1,
29 s., 5 pl.

362. — The genus Trapella Oliver in the T ertiary of Europe. BN 117, 119— 123.
363. T s u k a d a , M., and R o w l e y , J. R.: Identification of m odern and fossil maize

pollen. GP 5, 406—412.
364. V a r m a , C. P.: Do Dinoflagellates and Ilystrichosphaerids occur in fresh

w ater sediments? GP 5, 124— 128.
365. V e n k a t a c h a l a , B. S., and Ka r , R. K.: Schizopollis V enkatachala & Kar. a new

pollen genus from  the Perm ian of North K aranpura coalfield, Bihar, India. 
GP 5, 413—424.
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366. W i l s o n , L. R.: Recycling, Stratigraphie leakage, an d  fau lty  techn iques in
palynology . GP 5, 425— 436.

367. Z e v e n , A. C.: On the orig in  of the oil pa lm  (E laeis gu ineensis Jacq .). GP 5,
121— 123.

Se även nr. 6.

Patologi  — P atho logy

*368. A n d e r s s o n , S.: S k le ro tie r i k löverfrö . Svensk F rö tid n in g  32, 172— 175. 1963.
369. A n d e r s s o n , S., N y b e r g , A.: V äx tsju k d o m ar o c h  sk a d e d ju r  i Skåne o c h  H al­

land  un d er v eg eta tionsperioden  1963. V äx tskyddsno t. 28, 59— 66.
*370. B j ö r k m a n , E., and  1I.-e.g e r , G. E .: O u tdoor sto rage of ch ips an d  dam age by

m icroorgan ism s. T A PPI 46, 757— 766. 1963.
371. B j ö r l i n g , K., o c h  M ö l l e r s t r ö m , G.: F a k to re r  p åv erk an d e  fö rek o m ste r av bet-

b ladm ögel i Sverige u nder å ren  1946— 1963. Socker H andl. I 20, 15—30.
372. B j ö r k m a n , K., F o r s s b l a d , L. H., M a l m , E., R e g e s t a d , S. O., R i n g s t r ö m , E.,

R y d i i o l m , S.: T he use of decayed wood from  som e co n ife rs  an d  b ro ad leaf 
trees fo r chem ical pu lping pu rposes. S tud ia  F o rest. Suec. 21, 66 s., 2 pi.

373. H a n s e n , L. R.: T he reac tion  of clones of B rom us in erm is and  B. in e rm is X
pum p ellian u s to P y re n o p h o ra  b rom i. AAS 14, 59— 64.

374. H e r m a n s e n , J. E .: Notes on the ap p earan ce  of ru sts  an d  m ildew  on barley  in
D enm ark  du rin g  the  years 1961— 1963. AAS 14, 33— 51.

375. HfjpPEL, A.: T o p p to rk a  hos bok. Skogen 51, 107— 108.
376. H ü p p e l , A., och K l i n g s t r ö m , A.: N ågra  p a ra s itsv a m p a r i p lan tsk o lo r och

sk o g sk u ltu re r 1960— 1963. N orrl. Skogsvårdsfö rb . T id sk r. 1964, 53— 63, 
su m m ary  62.

377. J o h n s s o n , T.: E rfa re n h e te r  f rå n  m jö ldaggfö rsök  m ed äpple. V äxtskyddsnot.
28, 43— 52.

378 .  J o r g e n s e n , J.: I n v e s t i g a t io n s  o n  lo s s  in y i e l d  d u e  to a t t a c k  b y  C e r c o s p o r e l l a
h e rp o trich o id es F ro n  in field  experim en ts w ith  w in te r w heat. AAS 14, 
12— 2 0 .

379. — Som e o b servations on the effect of tem p e ra tu re  on the sp o ru la tio n  of Cer­
cosporella  h e rp o trich o id es F ro n . AAS 14, 126— 128.

380. K o l k , H.: B estäm ning  av k ä rn fu sa rio s  hos s trå sä d  på f iltre rp a p p e r  och i
tegelgrus. Medd. Stat. C entr. F rö k o n tro lla n s ta lt  39, 55— 60, su m m ary  59.

381. —  B etning av tim o tej- och k löveru tsäde. Svensk frö tid n in g  33, 55— 58.
382. L i n d s t e n , K.: I a k t ta g e l s e r  o c h  s y n p u n k t e r  r ö r a n d e  d v ä r g s k o t t s j u k a n s  u t b r e d ­

ning. V äxtskyddsnot. 28, 3— 10.
383. M ö l l e r s t r ö m , G., och a f  K l i n t e b e r g , H. B.: R o tb ran d  på  betor. Socker

H andl. 1 20, 1— 13.
384. N i l s s o n , L .: Vit k ry san tem u m ro s t i Sverige. V äxtskyddsno t. 28, 99— 108.
385. N y b e r g , A.: S v a rtp rick rö ta  på  g u rk a  —  iak ttag e lse r och fö rsök . V äx tskydds­

not. 27, 76— 82.
386. O l o f s s o n , B.: Den n y a  p a rasitsv am p en  [på p o ta tis]. L an tm an n en  75, 944— 945.
387. —  S tjä lk b ak te rio s  hos po ta tis . V äxtskyddsnot. 27, 71— 75.
388. —  U n d ersö k n in g ar rö ran d e  fö ru tsä ttn in g a rn a  fö r  b lad in ö gelbekäm pning  m ed

hjä lp  av v a rn in g s tjä n s t b ase rad  på m eteo ro log iska  da ta . Stat. V äxtskydds- 
anst. M edd. 12 (: 97), 357— 409, su m m ary  403— 407.
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1189. 1’An t o n , C. A.: A review  of som e aspects o f Hie wilt p a thogen  V erticillium  
a lb o -a tru m , Rke. et B erth . AAS 14, 97— 112, 2 pi.

390. P e t t e r s s o n , C.-G.: B om ullsm ögel på p o ta tis . V äx tskyddsnot. 27, 85— 87.
391. Ry d én , Ke r s t in : A sperm i —  en vanlig  v iru ss ju k d o m  p å  k ry san tem u m . V äxt­

sk yddsno t. 27, 67— 70.
392. —  G u rk n ek ro ss ju k a  — en i Sverige ny  v iru ss ju k d o m  hos g u rk o r. V äx tsk y d d s­

not. 28, 53— 56.
*393. R ö n d e - K r i s t e n s e n , H.: V iru ss ju k d o m ar h os k ö rsb ä rs träd . SYR In fo rm atio n  

5 :3 , 37— 43, 5 :4 , 27— 37. 1963.
*394. — V iru ss ju k d o m ar hos p lo m m o n träd . SYR In fo rm a tio n  5 :2 , 9— 22, 1963. 
*395. — V iru ss ju k d o m ar hos p ä ro n trä d . SYR In fo rm a tio n  5: 1, 19— 27. 1963.
*396. — Y iru ss ju k d o m ar hos äp p le träd . SYR In fo rm atio n  4 :8 , 22— 35. 1962.
397. T n i r i n g e r , J. ü .:  E ine  fü r  Schw eden neue K n o sp en k ran k h eit au f K oniferen .

Acta I lo r ti  G otoburg. 27, 1— 6, 4 pl.

T i l l ä m p a d  b o t a n i k  — A p p l i e d  b o t a n y

1. J o r d b r u k s b o t a n i k  —  A g r i c u l t u r a l  b o t a n y

398. A g e r b e r g , L. A., och  R o o t s , L.: F ö rsö k  m ed bor II. Aren 1953— 1961. Lant-
b ru k sh ö g sk . M edd. 10, 23 s., su m m ary  21— 23.

399. Alm g ård , G.: H igh co n ten t of iro n  in  teff, E rag ro stis  abyssin ica  L ink., and
som e o th e r c rop  species fro m  E th io p ia  —  a re su lt of co n tam in a tio n . L ant-
b ru k sh ö g sk . A nnaler 29, 215— 220.

400. B e r g m a n , B.: F ö rä n d r in g a r  i a rtsam m an sä ttn in g e n  vid gödsling  av  n a tu rlig
b e te sm ark . B erätt. M alm öhus Skogs- och B e tesvårdsfö r. V erk sam h et 1963, 
23— 28. M almö.

401. B i n g e f o r s , S., an d  E l l e r s t r ö m , S.: P o ly p lo id y  b reed ing  in red  clover. The
te trap lo id  v a rie ty  S valöf’s Ulva co m p ared  w ith  som e d ip lo id  and  te trap lo id  
v arie ties. Z eitschr. P flan zen zü ch t. 51, 315— 334.

402. E s k i l s s o n , L.: Om  frö sä ttn in g en  i te trap lo id  k löver. N ord. Jo rd b ru g sfo rsk .
Suppl. 8, 173— 176.

403. F l o r i n , B., J ö n s s o n , L., och  N i l s s o n , K. ü .:  F ä ltfö rsö k  m ed N P-gödselm edel
i v å rs trå sä d  på  le r jo rd a r . L an tb ru k sh ö g sk . Medd. Ser. A. 20, 21 s., su m ­
m ary  20— 21.

404. G u m m e s s ö N, G.: K em isk bek äm p n in g  av flyghavre . II. R esu lta t från  fö rsö k s­
v e rk sam h eten  1960— 1963. L an tb ru k sh ö g sk . Medd. Ser. A. 17, 17 s.

405. J o h n s s o n , E., och  L i n d e r , H.: M arkens b o rh a lt och fö rsö k  m ed horgödsling .
A ktuellt fr. L an tb ru k sh ö g sk . 32, 12 s.

*406. J u l e n . G.: E tt lån g tid sfö rsö k  m ed gödsling  av n a tu rlig  b e tesm ark . B erätt.
M alm öhus L äns Skogs- och B e tesv ård sfö r. V erksam het 1962, 11— 23. M almö. 
1963.

*407. —  T he co n se rv a tio n  o f p rim itive  cu ltiv a ted  fo rm s. G enetica A graria  17, 403— 
406. 1963.

408. K i v i m ä e , A.. and  V a l d m a a . K.: M ethoxyl as an  index  of th e  n u tritiv e  value
of tim o thy . AAS 14, 165— 177.

409. K a h r e , L.: F rö m o g n ad en  hos va llväx ter. V äxtod ling  20. 102 s., su m m ary  91—
96. Diss., U ppsala.
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410. L in d b e r g , P., B in g e f o r s , S., L a n n e k , N., an d  T a n h u a n p ä ä , E.: T he fa tty
acid  co m position  o f Sw edish varie ties of w heat, b a rley , oats, and  rye. AAS 
14, ‘2— 11.

411. L in d b e r g ,  P., T a n h u a n p ä ä ,  E., N i l s s o n ,  G e r d a ,  and  W a s s ,  L.: T he fatty-
acid com p o sitio n  o f rip en ing  g rain . AAS 14, 297— 306.

412. L o r e n z o - A n d r e u ,  A., B a c h ,  E., and  F r a n d s e n ,  K. J.: S tudies on the  v a ria ­
tion in  c o n ten t an d  p ro d u c tio n  of n itro g en  and  som e essen tia l am ino acids 
in fo rage p lan ts  111. D eterm in a tio n s o f lysine, h is tid in e  and  arg in ine in 
p lan t m a te ria l. AAS 14, 77— 86.

413. L ü ö f , B., a n d  A p p e l q v i s t . L.-Å.: B reed ing  w ork  in rap e , tu rn ip  rape  and
w hite  m u s ta rd  in connection  w ith  re sea rch  on  the com position  of tlie 
fa tty  acids in th e ir  seeds. Z eitsehr. P flan zen zü ch t. 52, 113— 126.

*414. M ac K e y , J .: M ethods o f u tilizing  ind u ced  m u ta tio n  in  c rop  im provem ent.
Nat. Acad. Sc. N at. Res. Council Publ. 891 (Sym p. on M utation  and  P la n t 
B reed., C ornell Univ., 1960), 336— 361. 1961.

415. N il s s o n , B ., och Åb e r g , E .: O lika typ er av  fly ghavre  och b ek äm p n in g såtg ä r- 
d e rn as  be ro en d e  av  d e tta . N ord. Jo rd b ru g s fo rsk . Suppl. 8. 161— 163.

*416. N y b o m , N.: T he use o f induced  m u ta tio n s  fo r  the  im pro v em en t of vegetatively 
p ro p ag a ted  p lan ts . Nat. Acad. Sc. Nat. Res. Council. P ublic . 891 (Symp. 
on M utation  and  P la n t Breed., C ornell Univ., 1960), 252— 294. 1961.

417. O l o f s s o n , S.: M agnesium , kalc ium  och k a lium  i betesgräs. L an tb rukshögsk .
Medd. Ser. A. 9, 40 s., sum m ary  35— 38.

418. O l s s o n , G.: A uto- och allopo lyp lo id i inom  släk te t B rassica. N ord. Jo rd b ru g s-
forsk . Suppl. 8, 168— 171.

419. S o r t e b e r g , A., and  D e v ,  G.: E ffec t o f lim ing  pea l soils on the availab ility
o f app lied  p h o sp h a te  to  p lan ts. AAS 14, 307— 314.

420 . S t a h l b e r g , S.: S tud ies o n  the R elease o f  B ases fr o m  M inerals an d  Soils, 7 s.
Ö rebro. Diss., U ppsala.

421. U m /Er u s , M a g n h il d , o c h  Å k e r b e r g , E .: D a g s lä n g d s p r o b le m e t  i n o r d is k  v ä x t ­
odling. N ord. Jo rd b ru g s fo rsk n . Suppl. 8, 229— 233.

422. WlKLERT, P .: S tud ier av S am spelet M ark-V atten-V äxt m ed Särskild  H änsyn
till V issn ingsg ränsen , 14 s. Diss., U ppsala.

423. Å b e r g , B.: H e rb ic id e rn as  fysio log iska v e rk n in g ssä tt. Aktuellt fr. I .an lh ru k s-
högsk. 28, 22 s.

Se även n r. 207, 254, 378.

2. S k o g s b o t a n i k  — F o r  e s t b o t a n y

424. B j ö r k m a n , E.: B reed ing  fo r  re sistance  to d isease  in forest trees. U nasylva 18,
71— 81.

425. H a g n e r , M.: F rö v ä rd e t h os tall- och g ran k o tt insam lingssäsongen  1964—65.
Skogen 51, 467.

426. HUSS, E.: T all- och g ra n frö e ts  g ro b arh e t 1963. Skogen 51, 46.
427. —  T all- och  g ra n frö e ts  g ro b a rh e t 1964. Skogen 51, 468— 469.
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V o i s i n ,  A n d r é :  U e b e r  d i e  V e  r  b i n d u n g d e  r G e s u n d h e i t  d e s  
m o d e r n e n  M e n s c h e n  m i t  d e r  G e s u n d h e i t  d e  s B o d e n s. -— 
Arbeitsgem. f. Forschung des Landes Nordrhein-Westfalen. Heft 108. 1962. 
51 sid. (heia haftet 98 sid.) Pris DM. 8.25.

Publikationen ä r  eil av de m era  välunderbyggda försöken att upplysa om 
nu rådande brukningsmetoders avigsidor och vänder sig lika mycket till 
växtfysiologen, växtodlaren och m ark lärefackm annen  som till läkaren, födo- 
ämnesspecialisten och den dietetiskt engagerade. I centrum för utredningen 
s tår åkerm arken  och dess grödor med avseende på deras inverkan på 
krea turens och m änniskans hälsa. Dessutom ägnas dricksvattnet viss up p ­
m ärksam het.  F ör  att eliminera m isstankar skall framhållas, att det inte rö r  sig 
om en biodynamisk kam pskrift ,  men V o i s i n  ta r  på ett sakligt sätt givetvis 
ställning även till detta ämne.

Vår m oderna  tid h a r  i motsats till gångna perioder möjligheter att förebygga 
jo rd trö tthe t  betingad av växtnäringsämnesbrist ,  f räm st då spårämnesbrist. På 
grund av kvävets s tarkt p roduktionsm ängdökande verkan uppstå r  i åkerjorden 
ett större behov av spårnäringsäm nen, som i många jo rdar  inte kan  tillfreds­
ställas u tan  gödsling med mikroelement.

Kapitlet om kräf ts jukdom ar (i synnerhet deras frekvenskartar)  verkar  inte 
lika k lart  och lättförståeligt som t.ex. avsnittet struma, dels därför  att m an 
efterlyser en jämförelse med jo rdar tska r to r  och dels därför  att uppgifter om 
odlingstekniken i resp. om råden saknas. Av speciellt intresse ä r  att märgstam- 
kål under vissa förhållanden kan  innehålla en strum afram kallande faktor som 
övergår i mjölken, att kalk ä r  ett an tagonis täm ne till jod på så sätt att ökad 
ka lknärvaro  leder till sköldkörteluppsvvällning efter jodfattig utfodring och 
slutligen at t  den kväveform fodret ä r  odlat på påverkar  jodhalten i sköld­
körteln: nitratkväve sänker den relativa jodhalten, medan ammoniakkväve ej 
h a r  någon jodsänkande effekt.

Likaså finns en antagonism mellan kväve och koppar såtillvida att ökad 
eller långvarig hög kvävegödsling m edför kopparbr is t  hos betesdjuren, vilken 
kompenseras med 7 kg/hektar  kopparsu lfa t  ( = 1  ppm  per 20 cm matjords- 
djup).

Med nu  rådande gödslingsnormer til lför vi för mycket NPK och kalk i 
fö rhållande till magnesium. Som följder u tpekas betestetani, trombos och 
phlebitits (undertecknads anm ärkning: även för tidig bladfällning hos f ruk t­
träd  vållas oftast av magnesiumbrist) .  Påståendena ledsagas av försöksresultat 
och illustrationsmaterial.
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Förf. fram håller övertygande dels nödvändigheten  av en fö rbä ttrad  lant- 
bruksgödsling, d är även spåräm neshehovet fu llt tillgodoses, och dels betydelsen 
av biologisk kvalite tsundersökning  av födoäm nena. U ppnående av biologisk 
kvalitet behöver inte innebära  n ed sa tt kvantita tiv  avkastning, ifall vi går in för 
en m era vetenskapligt än  industrie llt g rundad  gödsling.

Skriften vore värd  att översättas till svenska.
H e l l m u t  M e r k e r
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