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A n a t o m i c a l  S t r u c t u r e  of  the  A x i s  of  
Ameathobiam rainatissimam H o o k .  f . ,  the  

S m a l l e s t  D i c o t y l e d o n o u s  P lant  

r e t i cu la t ion  to  fo rm severa l  round  pits ,  a fea tu re  less 
p r o n o u n c e d  in t he  e n d o p h y t i c  s t rand .  

Arceuthobium minut iss imum Hook.  f. (Arceuthobiae), 
t he  mos t  m i n u t e  d ico ty ledonous  p lant ,  is endemic  in 
Ind ia ,  and,  accord ing  to  HOOKER 1, i t  Occurs as a leafless 
pa ras i t e  r e s t r i c t ed  to  a single host-species Pinus  excelsa 
W all. , in t he  K u m a o n  H i m a l a y a s  at  an a l t i t ude  of 10, 7 00 ft. 
I t  exh ib i t s  pe rhaps  t he  h ighes t  degree  of a d a p t a t i o n  to  
a paras i t i c  m o d e  of life known in the  f ami ly  Loranthaceae. 

Accord ing  to  HOOKER 1, there  is no s t em b u t  on ly  an  
inconspicuous  s tock  t h a t  ramifies  wi th in  the  b a r k  which 
the  m i n u t e  b ranches  per fora te  b u t  scarce ly  rise a b o v e  
the  surface,  appea r ing  as a 2-l ipped cup, male  f lower  
sessile in t h e  cup,  3-5-par t i te ,  female  f lower  pedicet led.  
DATTA 2, however ,  found a h e r m a p h r o d i t e  f lower  of th is  
p l an t  in which  the  posi t ions of the  cup,  t he  petals ,  t he  
m i n u t e  pedicel ,  etc.,  were shown.  The  aerial  shoot  
s y s t e m  is v e r y  m u c h  reduced,  while  t he  e n d o p h y t i c  
v e g e t a t i v e  sys tem is wel l -deve loped  and m y c e l i u m -  
like, cons is t ing  of t he  s t rands  and  the  sinkers,  ful ler  
de ta i l s  of which  will  form the  sub jec t  m a t t e r  of a 
s epa ra t e  communica t ion .  

I n  t he  course of the  present  inves t iga t ion ,  t he  wr i te r  
c a m e  across a few sect ions of the  hos t  b a r k  con ta in ing  
t r ansve r se  sect ions of the  axis (the end por t ion  of t he  
m i n u t e  pedicel  of the  female  flower).  The  pho tomic ro -  
g raph  of t he  axis shows t h a t  x y l e m  is more  or less uni- 
f o r m l y  d i s t r ibu ted  in t he  form of r a d i a t i n g  p la tes  
s epa ra t ed  by  medu l l a ry  rays,  which  are genera l ly  1 to  2 
cells wide and  are  made  up of non-l ignif ied p a r e n c h y m a  
cells. R a y  cells, filled wi th  tan in i fe rous  compounds ,  are 
qu i t e  c o m m o n .  X y l e m  e lement s  are  r ep resen ted  by  shor t -  
cel led s imple  p i t t ed  t racheids .  Vessels are  c o m p l e t e l y  
absent .  No  d i s t inc t  bundles  are  observed ,  b u t  one  b road  
and  two  na r rower  segment s  can be d iscerned  which  may ,  
on carefu l  observa t ion ,  compare  f a v o u r a b l y  w i t h  t he  
F igure  287 B of ,4.oxycedri S. No ph loem or ph loem- l ike  
cells, or  a n y  fibre,  were  observed .  There  is a t e n d e n c y  to  
p i th  fo rma t ion .  Here  t he  p i th  is made  up of th in -wa i l ed  
r o u n d e d  p a r e n c h y m a  cells, ce r ta in  cells of which  con ta in  
t an in i f e rous  compounds .  Oute r  t issues of t he  axis  consis t  
of t h in -wa l l ed  p a r e n c h y m a  and  a t  places i t  shows a 
l i t t le  m e r i s t e m a t i c  ac t iv i ty ,  as is ev iden t  f rom the i r  
r icher  p ro top l a s mic  conten ts .  

THODAY and  JOHNSON 4 refer  to  the  vascu la r  t i ssue 
of t he  aer ia l  shoo t  of ,4. pusil lum thus  : - -The  groups  of 
va scu l a r  t i ssue seen in T.S.  bear  a v e r y  close resem- 
blance  to  sec tors  of an  e n d o p h y t i c  s t r a n d  minus  the  
large pe r iphera l  cells. The  bu lk  of t he  g roup  is composed  
of m i x e d  x y l e m  e l emen t s  and  l iv ing  cells, while, on its 
ou t e r  marg in ,  t he re  are  ind ica t ions  of me r i s t ema t i c  
a c t i v i t y  here  and  there .  Outs ide  it  aga in  are cells some 
of which  are  e longa ted  and  taper ing ,  a l though  in 
con ten t s  and  genera l  cha rac te r s  t he  t r ans i t ion  seems 
qu i te  g radua l  f rom these  to  t he  t yp i ca l  cor t ica l  paren-  
chyma .  None  of the  cells show typ ica l  p h l o e m  charac-  
ters.  I n  L.S.  mos t  of t he  e l emen t s  of t he  vascu la r  s t r and  
are m u c h  longer  t h a n  those  of t he  e n d o p h y t i c  s t rand.  
There  are  p r o t o x y l e m  e lements ,  na r rower  t rache ids  
pul led  ou t  in t he  re t i cu lum.  The  obl ique  c o m m o n  end-  
walls of t he  t rache ids  of ten  show a w iden ing  of  t he  
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Transverse section of the axis of Arceuthobiurn minutissimurn 
embedded in the host tissues. 

A l t h o u g h  this  p l an t  is mos t  m i n u t e  (more minu te  
t h a n  A.  pusiltum), en t i r e ly  parasi t ic ,  and  m u c h  reduced  
in t he  scale of evo lu t ion  wi th in  t he  genus Arceuthobium, 
i t  st i l l  exh ib i t s  a l i t t le  s imi l a r i ty  in t he  axis  s t ruc tu re ,  
w h e n  c o m p a r e d  to  its s is ter  species A. oxycedri, which  
has  we l l -deve loped  aerial  par ts ,  a l t h o u g h  paras i t i c  in 
na ture .  

In conclusion, I wish to offer my sincere and grateful thanks to 
Dr. S. P. AGHARKAR, Prof. of Botany (Retd), Calcutta University, 
under whose guidance, as a Ghose Research Scholar, I carried out 
this work. 
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Zusammenfassung 
Querschn i t t e  de r  Achse zeigen, dass das  X y l e m  nur  

aus kurzzel l igen  Trache iden  m i t  e in fachen  Ti ipfe ln  be- 
s teh t .  Es  ist  m e h r  oder  weniger  g le ichf6rmig  in radi~iren 
P l a t t e n  angeo rdne t  und  durch  ein- bis zweizell ige Mark-  
s t rah len  ge t renn t ,  die Gerbs tof fe  en tha l t en .  Anste l le  
ausgepriLgter Le i tb t inde l  k/Snnen ein bre i tes  und  zwei 
schmale  S e g m e n t e  un te r sch ieden  werden.  Ph loem-  
e l emen te  s ind n ich t  vo rhanden .  

Weitere  U n t e r s u c h u n g e n  
z u r  I n d u k t i o n  y o n  K e i m b l a t t v e r i i n d e r u n g e n  

d u r c h  R 6 n t g e n s t r a h l e n  1 

In  einer  kfirzl ich erschienenen Mi t t e i lung  2 wurde  auf  die 
M~Sglichkeit h ingewiesen,  ~ n d e r u n g e n  der  Ke imb la t t -  

1 Die Arbeit wurde mit Unterstfitzung der Deutschen Forschungs- 
gemeinschatt durchgeffihrt. 

B. HACCIVS und E. REINHOLZ, Naturwissenschaften 40, 533 
(I953). 


