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Atta inment  of Sexual i ty  in Enchytraeus fragmentosus Bell  Under  Laboratory  Condit ions  1 

Enchytraeus [ragmentosus Bell  (Oligochaeta)  was t he  
f irst  of t h e  E n c h y t r a e i d a e  to be  r epo r t ed  as l ack ing  sex 
o rgans  a n d  r ep roduc ing  solely b y  f r a g m e n t a t i o n  (BELL2). 
i t  was  descr ibed  as b r e a k i n g  i n to  3-11 f r a g m e n t s  w i t h  
each  f r a g m e n t  comple t e ly  r egene ra t ed  in a p p r o x i m a t e l y  
10 days.  

Tes tes  were s u b s e q u e n t l y  localized in t he  s e v e n t h  or 
e i g h t h  s e g m e n t  (VENA a n d  PALUMBO 8). Serial  c u l t i v a t i o n  
of a cephal ic  f r a g m e n t  resul t s  in  t he  d e v e l o p m e n t  of a 
comple t e  ma le  r e p r o d u c t i v e  s y s t e m  a n d  s p e r m a t h e c a e  a t  
t he  comple t i on  of 2 pos te r io r  r egene ra t i ve  cycles. Und i f -  
f e r en t i a t ed  t issue,  in t h e  pos te r io r  s e g m e n t  n e x t  to  t h e  
tes tes ,  ha s  b e e n  obse rved  in  a pos i t i on  wh ich  would  
n o r m a l l y  c o n t a i n  ovar ies  if t h e  species were h e r m a -  
p h r o d i t i c  (VENA a n d  PHILPOTT4). 

F r o m  c a u d a l  f r a g m e n t s  78 cephal ic  l ines were success- 
fu l ly  e s t ab l i shed  b e t w e e n  D e c e m b e r  1967 a n d  J u l y  1968. 
The  spec imens  were i so la ted  in pe t r i  d ishes  l ined  w i t h  
m o i s t  f i l ter  p a p e r  a n d  k e p t  a t  25 ~ Rol led  oa ts  were 
a d d e d  to t h e  cu l tu re  as needed.  E a c h  w o r m  was obse rved  
da i ly  t h r o u g h  a b i n o c u l a r  microscope  a t  30 • magni f i ca -  
t ion.  As soon as t i le  w o r m  f r agm en t ed ,  t h e  cephal ic  
f r a g m e n t  was  subcu l t u r ed  in  t h e  a b o v e  m a n n e r .  

A r e p r e s e n t a t i v e  n u m b e r  of worms  were f ixed in 
Bou in ' s  so lu t ion  a t  t h e  comple t i on  of each  r egene ra t i ve  
cycle for 10 genera t ions .  T he  worms  were sec t ioned  a t  
10 ~ a n d  serial  l o n g i t u d i n a l  sect ions  were s t a ined  w i t h  
h e m a t o x y l i n  a n d  eosin. 

Of t he  78 spec imens  examined ,  on ly  one o v u m  was 
obse rved  in a w o r m  wh ich  h a d  been  f ixed in J u l y  a f t e r  
c o m p l e t i n g  3 pos te r io r  r egene ra t i ve  cycles. F r o m  th i s  
o b s e r v a t i o n  i t  was  a p p a r e n t  t h a t  E~r #agmen- 
tosus h a d  t h e  m o r p h o g e n e t i c  po tenc ies  to  deve lop  ma le  
a n d  female  gonads  in a p r o t a n d r i c  fashion.  T he  ques t ion  
of f u n c t i o n a l  h e r m a p h r o d i t i s m  h a d  to  be  resolved  b y  
se lec t ing m a t u r e  w o r m s  f rom s tock  cu l tu re  a n d  pool ing  
t h e m  in to  pe t r i  dishes.  

I n  S e p t e m b e r  1968, t h e  c u l t i v a t i o n  m e t h o d  was c h a n g e d  
b y  l in ing  t i le  p e t r i  d ishes  w i t h  a m a t  of glass wool in  
p lace  of f i l ter  paper .  Th i s  was  done  in  o rder  to  m a k e  t he  
da i ly  o b s e r v a t i o n s  easier  b y  a l lowing more  l igh t  to  be  
t r a n s m i t t e d  t h r o u g h  t he  cu l tu re  dish. I n  ea r ly  October ,  
1968 t he  f i rs t  cocoons c o n t a i n i n g  v iab le  eggs were obse rved  
in these  d ishes  whi le  cocoons were consp icuous ly  a b s e n t  
in pape r - l i ned  dishes.  

The  sexua l  m a t u r i t y  of worms  is macroscop ica l ly  
a p p a r e n t  a l t h o u g h  t h e  w o r m s  are  on ly  a b o u t  1.5 cm 

w h e n  ful ly grown.  Feu lgen  whole  m o u n t s  of sexua l ly  
m a t u r e  worms  d e m o n s t r a t e  s p e r m  in t he  s p e r m a t h e c a e .  
Serial  l o n g i t u d i n a l  sect ions  show a well def ined c l i te l lum 
a t  t he  gen i t a l  segments .  The  ovar ies  a re  ful ly  deve loped  
a n d  func t iona l  in  t i le pos i t ion  wh ich  was sugges ted  earl ier  
(VENA and  PHILPOTT4). 

I t  is d i f f icul t  a t  t h i s  t i m e  to  say  w h e t h e r  t h e  de t ec t ion  
of v iab le  eggs is due  to t h e  d i f fe ren t  c u l t i v a t i o n  m e t h o d  
or seasonal  f l uc tua t i ons  in  t he  sexua l  m a t u r i t y  of a n  
e l l chy t rae id  (NIELSONh; CHRISTENSEN6). 2 o b s e r v a t i o n s  
seem to  i nd ica t e  t h a t  t i le c u l t i v a t i o n  m e t h o d  suppor t s  
sexua l i ty .  Firs t ,  m a t u r e  w o r m s  t r a n s f e r r e d  to glass wool 
depos i t  cocoons w i t h i n  a s h o r t  pe r iod  of t i m e  (in some 
cases, w i t h i n  24 h). Secondly,  a b o u t  10% of t he  a sexua l  
p r o d u c t s  f rom a m a t u r e  i n d i v i d u a l  ach ieve  sexual  m a t u -  
r i t y  a n d  depos i t  cocoons a t  t he  end  of t h e  second genera-  
t i on  (20 days).  

E x p e r i m e n t s  are in progress  to  d e t e r m i n e  if t he  modi f ied  
cu l t i va t i on  m e t h o d  enhances  t h e  r e p r o d u c t i v e  phys io logy  
of E. /ragmentosus. 

Zusammenfassung. Es  w u r d e  f r i iher  beschr i eben ,  dass  
Enchytraeus #agmenlosus Bell  (Oligochaeta)  ke ine  Sexual -  
o rgane  bes i t z t  u n d  s ich n u r  d u t c h  F r a g m e n t a t i o n  for t -  
p f lanz t .  J e t z t  w u r d e n  m g n n l i c h e  u n d  weib l iche  Sexual -  
o rgane  en tdeck t ,  die sich wahr sche in l i ch  als Folge ver-  
g n d e r t e r  Z u c h t b e d i n g u n g e n  en twicke ln .  
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Uptake  of Zn 65 and Mn 54 by  Irradiated Bacillus megaterium 

The  m o s t  p r o m i n e n t  effect  of ioniz ing r a d i a t i o n  on  
b a c t e r i a  is t h e  a p p a r e n t  k i l l ing  of a n u m b e r  of cells. T h i s  
so-called l e t h a l  ac t ion  was recognized  long ago as specific 
i n h i b i t i o n  of cell d iv i s ion  r a t h e r  t h a n  as a genera l  inh ib i -  
t i o n  of m e t a b o l i s m  1. However ,  r a d i a t i o n  also seems to 
a f fec t  o t h e r  i m p o r t a n t  m e t a b o l i c  processes  2. I n  t h i s  
p a p e r  we r e p o r t  on  t h e  in f luence  of y - i r r ad i a t ion  on  t h e  
u p t a k e  of zinc a n d  manganese ,  essent ia l  e l emen t s  for t h e  
bac te r i a l  cell b u t  tox ic  a t  h i g h  in t r ace l lu l a r  concen t r a -  
t ions .  I t  was  p rev ious ly  r epo r t ed  t h a t  c o m b i n e d  zinc 
chlor ide  a n d  y- i r rad ia t ion ,  exe r t  a synerg is t ic  l e tha l  
effect  on  B. megalerium a. This  ac t ion  is e v e n t u a l l y  due  
to  a n  increased  u p t a k e  of t h e  tox ic  meta l ,  i nduced  b y  
rad ia t ion .  

Cul tures  of B. megaterium (s t ra in  Els t re)  were g rown 
for 18 h a t  35~ in n u t r i e n t  b r o t h  (Difco) whi le  be ing  
ae ra t ed  b y  shaking .  A t  t he  b e g i n n i n g  of t h e  expe r imen t ,  
t he  op t i ca l  dens i ty ,  as m e a s u r e d  in a B a u s c h  and  L o m b  
Spec t ron ic  spec t ropho tome te r ,  was  0.2 co r r e spond ing  to  
t h e  mid- fogphase  growth .  Samples  of t h e  cu l tu re  were  
e i the r  used as cont ro l s  or i r r ad i a t ed  a t  r o o m  t e m p e r a t u r e  
w i t h  y-rays  f rom a cobal t -60  source. Samples  were 
exposed for 2, 4 or 6 rain,  co r r e spond ing  to 10,000, 20,000 
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