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(Abb.  1), je n a c h  de r  v o r l i e g e n d e n  A r t  e in ige  wenige  ode r  
b e r e i t s  v ie le ;  bei  a n d e r e n  A r t e n  s o g a r  E m b r y o n e n  
(Abb.  2.) 

Die  T a t s a c h e ,  d a b  E n d o s p e r r n b i l d u n g  u n d  Te i l ung  
de r  Eizel le  - in  Bes t~ t t igung /~lterer, v o n  ROSENBERG 
sowie MURBECK 1 g e m a c h t e n  A n g a b e n  - be r e i t s  in  de r  
B l i i t e n k n o s p e  s t a t t f i n d e n ,  in  we lche r  die Po l l enkOrne r  
n o c h  n i c h t  a u f  die P a p i l l e n  d e r  N a r b e  t i b e r t r a g e n  s ind ,  
geben  den  Beweis  dafi i r ,  d a b  A g a m o s p e r m i e  vor l iegt .  
Diese r  Beweis  wi rd  b e s o n d c r s  e i n d e u t i g  bei  B e n u t z u n g  
von  A r t e n ,  we lche  wie Hieracium laevigatum, Hieracium 
praecox, Hieracium amPlexwaule,und a n d e r e  i i b e r h a u p t  
k e i n e n  ode r  k e i n e n  t a u ~ l i c h e n  Po l l en  b i lden .  
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Abb. 1. 

Abb. 1. Hieracium silvaticum Zahn. Vollst~indiger Embryosack 
(Blfite noch geschlossen) mit dem umgebenden Nucellargewebe aus 
der Samenanlage herausgequetscht. Die etwa 14 grol3en Endosperm- 
kerne heben sich deutlich yon den vie] kleineren der Nueellusepider- 
mis ab.VergrSflerungetwa 300fach.Photographie nach Dauerprfiparat. 

Abb. 2. Hieracium pili]erurn Hoppe era. Hayek. Zwei Embryosficke 
(geschlossene Bliite) aus Samenanlage isoliert mit mebrzeUigen 
Embryonen. VergrSBerung etwa 50fach, Photographic naeh Frisch- 

pr~iparat. 

A u f  die b e s c h r i e b e n e  Weise  w u r d e n  12Hieracium- 
A r t e n  aus  de r  U m g e b u n g  v o n  Basel ,  y o n  v e r s c h i e d e n e n  
S t a n d o r t e n  i m  Wal l i s  sowie aus  den  Slid- u n d  N o r d -  
vogesen  u n t e r s u c h t .  F i i r  6 A r t e n  k o n n t e  so das  Vor-  
k o m m e n  v o n  A g a m o s p e r m i e  bes tAt ig t ,  ffir a n d e r e  6, 
Hieracium alpicola, H~eracium glaciale, Hieracium prae- 
cox, Hieracium pili/erum, Hieracium tomentosum (alle 
aus  d e m  Wall is)  u n d  Hieracium bombycinum (aus Spa-  
n ien ,  B o t a n i s c h e r  G a r t e n  Basel) ,  e r s t m a l i g  n a c h g e w i e s e n  
we rden .  Die aus f f ih r l i che  M i t t e i l u n g  e r s c h e i n t  in de n  
B e r i c h t e n  de r  S c h w e i z e r i s c h e n  B o t a n i s c h e n G e s e l l s c h a f t ,  

Die Untersuchung wurde ausgefiihrt mit Unterstiitzung der 
FreienAkademischen Stiftuug in Basel. Herrn stud. FUCHS sei auch 
hier fiir die Bestimmung der untersuchten Arten, Fr~iulein stud. 
BECKER ffir die Herstellung vieler Pfitparate gedankt. 

E.  HEITZ 

B o t a n i s c h e  A n s t a l t  de r  Univers i t /~ t  Basel ,  d en  27. Sep-  
t e m b e r  1951. 

1 .~. V.. '~[I 'RBECK, Bot. Notiser H. 1, og5 (190,). 

Summary 

B y  us ing  t h e  " N u k l e a l q u e t s c h m e t h o d e " ,  a g a m o s p e r -  
m y  can  eas i ly  be  s h o w n  in t h e  genus  Hieracium. Aga-  
m o s p e r m y ,  h i t h e r t o  u n k n o w n  in six species  of Hiera- 
cium, h as  b e e n  found .  

I n d u z i e r t e  I n v e r s i o n  der  A s y m m e t r i e f o r m  
bei  Bacillas m!tcoides Fl i igge  

1. Fragestellung. D er  <~ Kar toffe lbazi l lus~,  Bacillus my- 
coides w/ichs t  (Abb.  l a ,  b) in zwei sp i ege lb i ld l i chen  For -  
men ,  e ine r  l inks-  ode r  r e c h t s w e n d i g e n  S t r a h l e n f i g u r  
v e r g l e i c h b a r .  GERSBACH 1 h a t  1922 diese b e i d e n  A s y m -  
m e t r i e f o r m e n  zue r s t  b e s e h r i e b e n .  J e d e r  S t a t u r e  ve rh / i l t  
sich, y o n  e t w a i g e n  M u t a t i o n e n  a b g e s e h e n ,  w i n d u n g s -  
k o n s t a n t .  Ziel u n s e r e r  U n t e r s u c h u n g e n  ist,  die W a c h s -  
t u m s r i c h t u n g  u m z u s t i m m e n ,  sei es modifikativ (zum 
Be i sp ie l :  R - S t a t u r e  wfichst ,  au f  , p r ~ p a r i e r t e n  Agar, ,  
v e r i m p f t ,  L, au f  N o r m a l a g a r  r t i c k i i b e r t r a g e n ,  so for t  
w iede r  R) o d e r  dauermodi/ikativ (der au f  N o r m a l a g a r  
r t i c k g e i m p f t e  S t a m m  beh/ i l t  die i h m  au f  d e m  p r ~ p a r i e r -  
t e n  A g a r  [eine bis  m e h r e r e  G e n e r a t i o n e n ]  ~aufgezwun-  
g e n e ,  I n v e r s i o n  n o c h  e in ige  Ze i t  bei) ode r  induziert- 
mutativ (kein o d e r  w e n i g s t e n s  s e h r  sp~tter R i i c k s c h l a g  
des  i n v e r t i e r t e n  S t a t u r e s  n a c h  R i i c k i m p f u n g  auf  N o r m a l -  
agar) .  D e r  W i l d t y p  v o n  Bacillus mycoides di i r f te  L- 
wend ig ,  die e r h ~ l t l i c h e n  R - S t ~ m m e  zuf~ll ig ode r  b e w u B t  
ausge le sen  w o r d e n  sein.  

2. Technik. D er  N o r m a l a g a r  w u r d e  n a c h  d e m  R e z e p t  
v o n  ALPATOW u n d  NASTJUKOWA ~ be re i t e t .  D u t c h  Z u s a t z  
b e s t i m m t e r  Stoffe  (siehe u n t e n )  u n d  n o c h  ein-  bis  zwei- 
m a l i g e r  S t e r i l i s a t i o n  e n t s t e h e n  aus  i b m  ~tprf.parierte 
A g a r e , .  Z u c h t  bei  27°C. Je  P e t r i s c h a l e  32 I m p f s t i c h e  
(Kolon ien)  in  q u a d r a t i s c h e m .  R a s t e r .  D u r c h m e s s e r  d e r  
K u l t u r e n  n a c h  48 h r u n d  8 r a m ;  n a c h  24 h W i n d u n g s -  
s inn  s chon  s e h r  deu t l i ch .  

3. Spontane Mutationen (Inversionen) R<-----~L. Die 
b e z o g e n e n  R- u n d  L - S t / i m m e  e r h i e l t e n  y o n  u n s  die Be-  
z e i c h n u n g e n  Ri  bzw.  L i (i = 1, 2, 3 ...). K e h r t e  ein S t a m m ,  
z u m  Beisp ie l  Ls ,  se inen  W i n d u n g s s i n n  , s p o n t a n ~  u m  
ode r  w u r d e  aus  i h m  o h n e  B e e i n f l u s s u n g  ein R - S t a m m  
erz f ich te t ,  so he iBt  d iese r  R" 3. Sei t  A n f a n g  1950 (mi t  
e ine r  k r a n k h e i t s b e d i n g t e n  U - n t e r b r e c h u n g  yon  8 Mona-  
ten)  w a r e n  fo lgende  S t / i m m e  in Z u c h t  : 

a) L t ( F r a n k f u r t ) ,  L~ ( F r a n k f u r t ) ,  L 4 (GOt t ingen) ,  
b) R x (Mainz),  R 5 ( F r a n k f u r t ) ,  R e (GOt t ingen) ,  

s / imt l i che  bis  h e u t e  w i n d u n g s k o n s t a n t .  

c) S t a m m  L s ( F r a n k f u r t )  v e r h i e l t  s ich  bis  F r i i h j a h r  
1951 k o n s t a n t  L, d a n n  l ie fer te  A b i m p f u n g  au f  e ine  
P l a t t e  24 R- u n d  8 X - K o l o n i e n .  (Bei X - K o l o n i e n  ode r  
-S t~ immen  is t  d e r  W i n d u n g s s i n n  u n d e u t l i c h  ode r  ge- 
m i s c h t .  D a  j e d e r  I m p f s t i c h  vie le  Baz i l l en  i iber t r / ig t ,  ist,  
w e n n  d e r  D r e h u n g s s i n n  in  d e r  Zelle f e s tge leg t  ist ,  das  
A u f t r e t e n  so l che r  K u l t u r e n  vers t / ind l i ch . )  Aus  d en  
24 R - K o l o n i e n  w u r d e  r a sch  d e r  S t a m m  R '  3 e r h a l t e n ,  de r  
n o c h  h e u t e  R - w e n d i g  w~tchst. 

d) S t a m m  R 2 ( G 6 t t i n g e n )  w a r  die e r s t e n  b e i d e n  Mo- 
n a t e  R - k o n s t a n t ,  b is  p l6 t z l i ch  au f  zwei P l a t t e n  ingge- 

1 A. GERSBACH, Zbl. Bakteriol. Abt. I, 88, 97 (19"2~). 
2 W. W. ALPATOW, Priroda (Moskau) H. 4, 49 (1947); Uspjechi 

sobr. biol. (Fortschr. moderaen Biol.) 23, 141 (1947). - W. W. AL- 
P,XTOW und O. K. NASTJTUKOWA, C. r. (Doklady) Acad. Sci. URSS. 
• ~4,537 (1946) ; Bjull. Mosk. O-wa isp. prir., otd. biol. (Bull. Mosk. Ges. 
Naturf., biol. Abt.) (6) 52, 3 (1947); Doklady Akad. Nauk. SSSR. 63, 
5s.~ (19~s). 
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s a m t  53 R- u n d  11 X - K o l o n i e n  a u f t r a t e n .  Zwei  u n a b -  
hf ingige A b i m p f u n g e n  arts d e n  X - K o l o n i e n  f f ih r t en  
r a s c h  zu zwei L -S t~ immen ,  yon  d e n e n  de r  e ine (L'2) in  
Z u c h t  g e h a l t e n  w u r d e  u n d  n o c h  h e u t e  n u r  L - K o l o n i e n  
l iefer t .  

4. Induzierte Inversionen 
a) A g a r  m i t  2 %  (fiblicher)  d-Saccharose. Der  Dre -  

h u n g s s i n n  de r  L - s t A m m e  (Lz; L3; 400 Kolon ien )  w i rd  
n i c h t  bee in f luBt .  F t i r  R-S t~ imme genfige fo lgendes  
Beispie l  (R1) : 

R L 

K o n t r o l l e  . . . . . . . . . . . . . . . .  o~ - 
1. G e n e r a t i o n  au f  S a c c h a r o s e a g a r  . . . . .  21 29 
Sofor t  r f i c k g e i m p f t  au f  N o r m a l a g a r  . . . .  35 5 
8. G e n e r a t i o n  au f  S a c c h a r o s e a g a r  . . . . .  - 32 
Sofor t  r i i c k g e i m p f t  au f  N o r m a l a g a r  . . . .  - 32 

E r g / i n z t  s ich  R + L n i c h t  au f  e in  Vie l faches  yon  32, 
so s ind  die f e h l e n d e n  K u l t u r e n  n i c h t  a n g e g a n g e n .  

~ . ~ :  : :~" 

Abb. la. Stamm 1/2 . 

Bei  de r  w e i t e r e n  Z u c h t  au f  N o r m a l a g a r  (nach  8 
S a c c h a r o s e - G e n e r a t i o n e n )  t a u c h e n  wiede r  R - K o l o n i e n  
auf ,  bis  schliel31ich L v e r s c h w i n d e t .  N a c h  n o c h  Idngerer 
Z u c h t  au f  S a c c h a r o s e a g a r  b e h i e l t  d ieser  S t a m m  n a c h  
R f i c k i m p f u n g  au f  N o r m a l a g a r  b i s h e r  ausschliel31ich die 
i n d u z i e r t e  A s y m m e t r i e f o r m  bei.  Die  V e r s u c h e  w e r d e n  
fo r tgese t z t .  - Es  l iegt  also t y p i s c h e  Dauermodi[ihation 
( im w e i t e s t e n  Sinne)  vor .  

b) Aga r  m i t  0 , 0 1 %  l-Digitonin (in de r  N a t u r  vor-  
k o m m e n d ) .  W i e d e r  w e r d e n  die L - S t g m m e  (L3, Ls,  350 
Kolon ien)  n i c h t  i n v e r t i e r t .  Von  den  R - S t / i m m e n  w u r d e  
b i s h e r  n u r  R 1 gepr iHt .  E r  schlug,  au f  D i g i t o n i n a g a r  ve r -  
i m p f t ,  so fo r t  zu 100 % u m  (0:64) ,  k e h r t e  aber ,  so for t  au f  
N o r m a l a g a r  ve r se t z t ,  a l lm/ ih l i ch  wiede r  zu R zurfick.  
A n d e r e r s e i t s  s ch lug  d iese r  S t a t u r e  a b e r  auch auI  Digi-  
t o n i n a g a r  r e c h t  schne l l  w i e d e r  zu R zur i ick .  Beisp ie l  
s iehe  u n t e n s t e h e n d e  Tabe l le .  

Dieses  V e r h a l t e n ,  fiir das  m e h r e r e  D e u t u n g e n  m6g] ich  
s ind,  w i rd  wei te rgepr f i f t .  I m  f ib r igen  l iegt  Dauermodi[i- 
kation vor .  

c) A g a r  m i t  0 ,1% (na t t i r l i cher )  d-Weinsiiure. L- 
St~imme (L1, L2) w iede r  unbee in f lu l3 t  (400 Kolon ien) .  
De r  R s - S t a m m  sch lug  au f  W e i n s / i u r e a g a r  in  2 0 - 7 0 %  
de r  K o l o n i e n  zu L um,  k e h r t e  a b e r  a u c h  au f  d ie sem 
a l lmi ih l i ch  zu R zurf ick.  H i n g e g e n  s c h e i n t  S t a m m  R e 

au f  W e i n s A u r e a g a r  p r a k t i s c h  n u r  im L - S i n n  zu wachsen .  
R i i c k i m p f u n g  a u f  N o r m a l a g a r  b e w i r k t e  bei  b e i d e n  
S t i t m m e n  soJortigen h u n d e r t p r o z e n t i g e n  U m s c h l a g  zu r  
O r i g i n a l a s y m m e t r i e .  Also h ie r  re ine  Modifikation. 

Abb. lb. Stature R 2. 

d) A g a r  m i t  0 ,1% (unna t f i r l i che r )  l-Weinsiiure. Die 
L-S t~ tmme (L 1, L3) s ind  zwar  wen ig  e m p f i n d l i c h  gegen-  
f iber  d ie sem Zusa tz ,  i m m e r h i n  s c h l u g e n  be ide  a l lmAhl ich  
in e i n e m  B r u c h t e i l  d e r  K o l o n i e n  in R urn, z u m  Beisp ie l  
L 1 zu 21 R u n t e r  57 K o l o n i e n  in d e r  5. G e n e r a t i o n .  N a c h  
Rf i ck impf 'ung  au f  N o r m a l a g a r  s t e t s  so for t  Or ig ina l -  
a s y m m e t r i c ,  also Modi[ikation. - V o n  R - S t / i m m e n  
w u r d e  R 6 gepr f i f t :  ke ine r l e i  Bee in f lu s sung .  L a u f e n d e  
V e r s u c h e  m i t  L ,  b r a c h t e n  n i c h t s  g r u n d s A t z l i c h  Neues .  

e) ~,R,, bzw. ,L-Agar. .  ( R - A g a r  = N o r m a l a g a r ,  au f  
d e m  24 h R - B a z i l l e n  g e w a c h s e n  w a r e n ,  d a n n  in  24 h 
A b s t a n d  zwe ima l  je 30 m i n  s t e r i l i s i e r t  u n d  an s ch l i eBen d  
zwecks  K o n t r o l l e  de r  Sterioi t~i t  2 4 h  bei  27°C im 
T h e r m o s t a t e n  g e h a l t e n ;  L - A g a r  e n t s p r e c h e n d . )  - Ge- 
p r t i f t  w u r d e  L I au f  Re -Agar  sowie R 6 au f  L1-Agar .  I n  
d e r  1. G e n e r a t i o n  s c h l u g e n  die K o l o n i e n  zu r u n d  50 % 
ins  I n v e r s e  urn,  so for t ige  R f i c k i m p f u n g  au f  N o r m a l a g a r  
b r a c h t e  die U r s p r u n g s a s y m m e t r i e  wieder .  N e u e r e  lau-  
f ende  V e r s u c h e  ( u n t e r  a n d e r e m  m i t  R2) zeigen,  d a b  n a c h  
l i inge rem Verwe i l en  au f  d e m  <~antagonis t ischen Agar, ,  
de r  B r u c h t e i l  de r  i n v e r t i e r t e n  K o l o n i e n  h 6 h e r  w i rd  u n d  
d a b  n a c h  R f i c k i m p f u n g  die o r ig ina le  A s y m m e t r i e  e r s t  
a l l m ~ h l i c h  w i e d e r k e h r t .  Also JVlodi[ikation bis  Dauer- 
modi[ikation (ira w e i t e s t e n  Sinne) .  

Die  b i she r igen  E r g e b n i s s e  legen Io lgende  V e r m u t u n g e n  
n a h e  : 

1. Die  (u rspr f ing l ichen)  L-S t~ imme w e r d e n  n u r  d u r c h  
nicht nati~rIiche I s o m e r e  ( l - \Ve ins~ure ,  R-Agar )  i n v e r t i e r t .  

2. Die  ( m u t i e r t e n )  R - S t / i m m e  w e r d e n  n u r  d u r c h  
nat~rliche I s o m e r e  (Saceharose ,  l -D ig i ton in ,  d-Wein-- 
sAure, L-Agar )  i n v e r t i e r t .  

3. S c h o n  e i n m a l i g e s  W a c h s t u m  au f  A g a r  m i t  o p t i s c h  
a k t i v e n  Zus / i t zen  k a n n  zu m o d i f i k a t i v e r  bzw.  d a u e r -  
m o d i f i k a t i v e r  A s y m m e t r i e u m k e h r  f i ihren .  V e r s c h i e d e n e  
S t / i m m e  s c h e i n e n  gegen  v e r s c h i e d e n e  o p t i s c h  a k t i v e  
S u b s t a n z e n  u n t e r s c h i e d l i c h  R - L - s t a b i l  zu sein.  

Die Versuche werden auf breiterer Basis weitergeffihrt. Sie zielen 
nur auf induzierte Inversion der Asymmetrieforin yon Bacillus mycoi- 
des ab, haben also, mindestens vorerst, zu den Ergebnissen der 
Alpatowsehen Sehule (~V. W. ALPATOW, O. K. NASTJUKOWA, G.V. 
GAUSE: geographisehe Verbreitung der R/L-St/imme; Gehalt an d- 

G e n e r a t i o n  0 1 2 3 

R - K o l o n i e n  . . . . .  oo 0 0 26 
L - K o l o n i e n  . . . . .  0 64 64 24 
X - K o l o n i e n  . . . . .  0 0 0 5 

4 5 6 7 8 9 10 

55 55 56 49 43 54 64 
0 0 7 9 12 9 0 
2 2 1 4 8 1 0 
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bzw. l-Peptidase; Wachstumssteigerung durch R]L-Atebrin bzw. 
R]L-Arginin) keinen Bezug. 

U. HETTENBACH u n d  W .  LUDWIG 

Zoologisches Ins t i tu t  der Universit / i t  Heidelberg, 
30. August 1951. 

Summary  

Bacillus mycoides Fliigge is found growing both as 
counter-clockwise (probably wild form) and as clockwise 
colonies (probably selected mutan t  stocks). One spon- 
taneous muta t ion  of R--> L and of L--~ R has been 
observed respectively. Even after only a soli tary 
culturing on agar containing optically act ive substances, 
the direction of rotat ion could be inverted temporar i ly  
or as Dauermodi/ikation up to 100 p.c. Upon this the R- 
and L-stocks exhibited significant differences: the 
former ones obviously respond to natural ly occuring 
isomeres, the la t ter  to "non-na tura l "  isomeres only. 

Complex Structure of the Bacterial Capsule 
in the Genus Bacil lus 

The capsules of most bacteria  are composed of gum- 
lille polysaccharides. On the contrary the capsule of 
Bacillus anthracis consists of a polypeptide made up of 
d(-)glutamic acid ~. The bacterial  capsule is thus regard- 
ed as being composed either of polysaccharides or of 
polypeptide,  whereas a composite s t ructure has been 
unknown. 

By studying the serological behaviour of the capsule 
of sporeforming aerobic bacilli an unexpected complex 
structure was found, as reported here briefly. 

These observations were made by mixing the different 
living capsulated bacilli with their  homologous antisera 
as well as with an ant i -Anthrax  polypeptide serum, and 
then examining the preparat ions with the phase contrast  
microscope. A composite structure of the capsule has 
been observed thus far in two members of the genus 
Bacillus; these are the following: (1) four authent ic  
strains of Bacillus megatherium, (2) an anthrax-l ike 
non-pathogenic bacillus, isolated in a former s tudy 2 
concerning the induced mutat ion of Bacillus anthracis, 
designated here as Bacillus M. Bacillus M cannot  be 
distinguished morphologically from Bacillus anthracis 
or from Bacillus cereus, but  its metabolism is different. 
I t  cannot be classified under the well defined mesophilic 
bacilli listed in the 6th edition of BERGEY'S Manual. 
Glucose is fermented ext remely  slowly, arabinose not 
at all. Starch is not hydrolyzed and acetylmethylcarbinol  
is not produced. Gelatin is hydrolized and nitrites are 
produced from nitrates.  In broth it shows a slight 
moti l i ty  and on agar medium, rich in amino acids, it 
has grown during the last two years invar iably in 
capsulated form. Spores are produced only in potato 
extracts.  T h e s e  are cylindrical, rather  central. The 
sporangia are not  bulged. 

Since the complex structure of the capsule was es- 
sentially the same in the case of Bacillus megatherium 
and of Bacillus M, the lat ter  shall be described in this 
communication.  

Bacillus M was agglutinated by 1 : 40 dilution of anti- 
an thrax  polypeptide serum. When undiluted, this serum 
produced an instantaneous,  homogeneous capsular 
reaction (Fig. 1). The capsular reaction was usually so 
intense tha t  the details of the cell-structure were hardly 
visible. Nevertheless it  could be assumed tha t  the nar- 
row white strip between the bacillary body and the 
capsule corresponds to the cell wall, which does not  
take part  in the reaction. 

Fig. 1.--With polypcptide antibody. 
Capsular Reactions with Bacillus BI. 

The homologous ant ibody of Bacillus 21I agglut inated 
this bacillus in a dilution of 1 : 640, but  gave no agglutina- 
tion with Bacillus anthracis or Bacillus megatherium in 
1:5 dilution. When it was mixed undiluted with an 
encapsulated an thrax  suspension, a faint capsular 
reaction could be detected indicating the presence of a 
very small amount  of polypeptide antibody. The 
reaction of Bacillus M with its homologous ant ibody 
gave a surprising picture (Fig. 2). The capsule appeared 
invar iably as a str iated structure suggesting a capsular 
framework consisting of a substance other than poly- 
peptide, as will be pointed out below. It  is more difficult 
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