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e lec t ron  microscope.  Mater ia l  was  processed for t h in -  
sec t ion  s tud ies  as descr ibed  p rev ious ly  6. Changes  in 
nuc lea r  m o r p h o l o g y  were m o n i t o r e d  us ing  a Zeiss pho to -  
microscope equ ipped  w i t h  phase  c o n t r a s t  optics.  

Results. L i g h t  microscopy  revea led  a r educ t i on  in 
n u m b e r s  of nucleoli ,  a n  increase  in t o t a l  nuc leo la r  vo lume  
a n d  d e v e l o p m e n t  of nuc leolar  vacuoles  on cell a c t i v a t i o n  
(compare  F igures  3 a n d  4). F u r t h e r m o r e ,  t he  nuc leus  
en la rged  and  deve loped  an  i r regular  ou t l ine  w i t h  deep 
infold ings  (Figures 1 and  2; 3 a n d  4). As a consequence  
of this ,  t h e  nuclei  i sola ted f rom a c t i v a t e d  cells h a d  a 
m u c h  la rger  surface area.  However ,  t h e i r  pore  f r equency  
d id  n o t  differ  s ign i f i can t ly  (p >> 0.01) f rom t h a t  of dor-  
m a n t  cell nuclei  (Table  and  Figures  5 a n d  6), despi te  t he  
f ac t  t h a t  a t  t h e  re la t ive ly  low pore densi t ies  observed,  
the re  appea r s  to  be suff ic ient  space to  a c c o m m o d a t e  m a n y  
more  pores. B o t h  t ypes  of nuclei  revea led  a n u m b e r  of 
d i f fe ren t  appea ran ces  of t h e i r  pores  in  freeze f r ac tu re  
replicas.  These  can  be  u n d e r s t o o d  in t e r m s  of t he  pos i t ion  
of t he  c leavage p lane  t h r o u g h  t he  pore  9-11 a n d  do no t  
ind ica te  a n y  a l t e r a t i on  in nuc lea r  pore  s t ruc tu re .  

Discussion. The  changes  occur r ing  in t he  nucleolus  are 
in a g r e e m e n t  w i t h  those  p rev ious ly  r epor ted  ~2. T h e  
d e v e l o p m e n t  of an i r regular  nuc lea r  profi le  has  been  
n o t e d  in a c t i v a t e d  D. carota roo t  cells 7 a n d  is no t  an  
u n c o m m o n  fea tu re  of o the r  ac t ive  cells 13. A l t h o u g h  t he  
nuc lea r  changes  in H. tuberosus follow those  of D. carota 
i t  is i n t e res t ing  t h a t  t h e y  differ  w i t h  regard  to the  
dens i t y  of pores  in t he  nuc lea r  envelope.  I n  v iew of t he  
fac t  t h a t  a n  increase  in nuc lea r  pore  f r equency  c o m m o n l y  
accompan ie s  cell a c t i v a t i o n  in a n u m b e r  of sys tems  ~-a 
a n d  in pa r t i cu la r ,  D. carota roo t  cells a c t i v a t e d  in a n  
iden t ica l  m a n n e r  to  t h a t  used here  for H. tuberosus ~, t h e  
lack of a co r re spond ing  change  in H. tuberosus m a y  seem 
surpr iz ing.  

I f  nuc lea r  pore  complexes  are  r ega rded  as re la t ive ly  
s tab le  en t i t i es  h a v i n g  t he  capac i t y  to  v a r y  t he  r a t e  a t  
wh ich  nuc lea r  p r o d u c t s  are t r a n s p o r t e d  t h r o u g h  t h e m ,  
t h e n  f o r m a t i o n  of new pores  m i g h t  n o t  occur  unless  t he  
a m o u n t  of ma te r i a l  to  be e x p o r t e d  to  the  c y t o p l a s m  is in 
excess of t h a t  wh ich  ex is t ing  pores  can  process.  D a t a  on  
flow ra te s  of m a t e r i a l  t h r o u g h  nuc lea r  pores  shows 
v a r i a t i o n  be tween  species and  in t h e  same  sys t em a t  
d i f fe rent  d e v e l o p m e n t a l  s tages  1,14,15. Thus ,  t he  difference 
in response  b e t w e e n  H. tuberosus a n d  D. carota m a y  be 
a c c o u n t e d  for in t e r m s  of differences in t he  capac i ty  of 
t he  nuc lea r  pores  a l r eady  p r e s e n t  to  m e e t  t h e  new t r a n s -  
p o r t  demands .  

A n y  e x p l a n a t i o n  for t he  difference m u s t  also t ake  in to  
a c c o u n t  t h e  increase  in nuc lea r  surface  area.  A l t h o u g h  a 
s imi la r  pore  f r equency  is shown  in d o r m a n t  and  ac t ive  
cells of H. tuberosus, t h e  abso lu te  n u m b e r  of nuc lea r  
pores  pe r  nuc leus  m u s t  rise w i t h  t he  d e v e l o p m e n t  of 
u n d u l a t i o n s  in the  nuc l ea r  surface.  I t  m i g h t  be t h a t  al- 
t h o u g h  f o r m a t i o n  of new nuc lea r  pores  is required,  a 
r es t r i c t ion  of a n  u n k n o w n  n a t u r e  on  pore  f r equency  exists ,  
m a k i n g  a n  increase  in nuc lea r  pores  d e p e n d e n t  on  t he  
f o r m a t i o n  of new nuc lea r  envelope.  

W h a t e v e r  t h e  exp lana t ion ,  i t  is c lear  t h a t  the  re la t ion-  
ship  b e t w e e n  nuc lea r  pore  f r equency  and  cell m e t a b o l i s m  
is more  complex  t h a n  or ig ina l ly  an t i c ipa ted ,  and  em- 
phas izes  t h a t  an  increase  in t o t a l  pore  n u m b e r  is no t  
a lways  a c c o m p a n i e d  b y  an  increase  in pore  f requency.  
F u r t h e r  work  is in progress  to  a t t e m p t  to  d e t e r m i n e  more  
precisely the  fac tors  wh ich  lead to nuc lea r  pore  f o r m a t i o n  
in t h i s  a n d  o t h e r  cell sy s t ems  16. 

Summary .  The  u l t r a s t r u c t u r e  of nuclei  f rom d o r m a n t  
and  a c t i v a t e d  Helianthus tuberosus t u b e r  cells ha s  b e e n  
i n v e s t i g a t e d  w i t h  p a r t i c u l a r  reference to nuc lea r  pore  
f r equency  a n d  nuc lea r  enve lope  invag ina t ions ,  and  t h e  
resul t s  d iscussed in r e l a t ion  to  obse rva t ions  m a d e  on  
o the r  cell types .  
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O c c u r r e n c e  of E x t r a - O v a r i a n  Ovu le s  in S u n f l o w e r  P lan t s  (Hel ianthus  a n n u u s  L.) 
Trea ted  w i t h  Chlor f lureno l  

M o r p h a c t i n s  (der iva t ives  of f luorene-9-carboxyl ic  acid) 
h a v e  been  r epo r t ed  to  increase  or decrease  t he  n u m b e r  of 
f lowers 1 f a v o u r  femaleness  2-4, a n d  cause  suppress ion  or 
fusion of f lowers or of f loral  p a r t s  2, 5, 6. I n  th i s  l abo ra to ry ,  
t he  effects  of ch lor f lu reno l  (2 -ch loro-9-hydroxy  f luorene-  
(9) -methyla te ,  E M D  7301 W) are  be ing  s tud ied  on  t he  
d e v e l o p m e n t  of t he  inf lorescence in some m e m b e r s  of 
t he  Composi tae .  One of t h e  i n t e r e s t i ng  obse rva t ions  m a d e  
w i t h  sunf lower  is r epo r t ed  here.  

P l a n t s  of Helianthus annuus L. var .  Armav i r sak i j ,  
h a v e  a t e r m i n a l  inf lorescence bea r i ng  a whor l  of sterile 
r a y  f lorets  and  800-2,000 b i sexua l  disc f lorets  which  form 
frui ts .  The  infer ior  o v a r y  ha s  a basa l ly  a t t a c h e d  ovule  
(Figure  1}. 

A fol iar  sp ray  of aqueous  ch lor f lu renol  solut ion was 
g iven  to 6-week-old p l a n t s  a t  t he  fol lowing concen t r a t i ons  : 
3 • 10 .3 M,  10 .3 M, 3 X ! 0-4 M,  10 -~ M,  a n d  3 X 10 -5 M,  
a long w i t h  0 .01% Tween  80 as t h e  su r f ac t an t .  The  con-  
t ro is  received on ly  t he  s u r f a c t a n t  solut ion.  8 to  10 weeks 
later ,  c e r t a in  inf lorescences  of t r e a t e d  p l a n t s  were ob-  
se rved  in wh ich  t he  in i t i a t ion  of the  disc f lorets was 
h a p h a z a r d  ins t ead  of be ing  in spira ls  as in controls .  Some 
of the  f lorets  showed  exposed ovules  (Figure 2). 1 to  7 
(rarely up  to 14) ovules  were found  p ro jec t ing  t h r o u g h  
t h e  n a r r o w  a p e x  of t he  corolla  tube ,  or  ly ing in t he  
midd le  of t h e  sp l i t -open  boa t - l ike  corolla, or emerg ing  
l a te ra l ly  t h r o u g h  t he  o v a r y  wall. Some f lorets  showed 2 
ovules  each,  one basa l ly  a t t a ched ,  n o r m a l  ovule  con- 
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Fig. 1. Vertical halves of a normal 
disc floret showing a single basally 
attached intra-ovarian ovule. 

Fig. 2. Disc floret from chlor- 
flurenol-treated plant showing the 
boat-shaped corolla lobes and the 
5 extra-ovarian ovules, a, anther; 
c, corolla; d, disc; coo, extra- 
ovarian ovule; ol, ovule; oy, ovary; 
p, pappus; s, style; st, stigma. 

f ined  to  t h e  ova ry ,  a n o t h e r  e m e r g i n g  l a te ra l ly  t h r o u g h  
t h e  o v a r y  wall .  T h e  f lore ts  in w h i c h  the  ovu les  h a d  come  
o u t  of t he  coro l la  were  of 2 k inds :  a) t h o s e  in w h i c h  t h e  
l e n g t h  of t h e  o v a r y  w a s  t h e  s a m e  as in con t ro l s  a n d  t h e  
locu lus  w a s  filled w i t h  ovules ,  b) t hose  in w h i c h  t h e  o v a r y  
w a s  s h o r t  a n d  sol id;  t h e  ovu les  be ing  b o r n e  a t  t he  base  
of t h e  coro l la  or  on  it. T h e  e x t r a - o v a r i a n  ovu les  di f fered 
f r o m  t h e  n o r m a l  ones  in t he i r  size a n d  shape ,  b u t  s h o w e d  
t h e  e n d o t h e l i u m  a n d  t h e  e m b r y o  sac. 

T h e r e  are  m a n y  p a p e r s  dea l ing  w i t h  t h e  effects  of 
m o r p h a c t i n s  on  f lower  d e v e l o p m e n t .  To o u r  knowledge ,  
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t he  on ly  p r e v i o u s  r e p o r t  on  t h e  occu r r ence  of e x p o s e d  
ovu les  is b y  UMA 7,s in t h e  t r e a t e d  l inseed p lan t s .  T h e  
ovu les  were  f o u n d  to  p r o t r u d e  f r o m  t h e  t o p  of  t h e  o v a r y  
or  occas iona l ly  a t t a c h e d  to  t h e  base  of a s t a m e n .  T h e  
e x p o s e d  ovu les  of l inseed c o n t a i n e d  sma l l e r  e m b r y o s  a n d  
t he i r  u l t i m a t e  fa te  w a s  n o t  k n o w n .  I n  t he  s u n f l o w e r  also 
m a t u r e  exposed  seeds  h a v e  n o t  b e e n  obse rved .  T h e  
f o r m a t i o n  of e x t r a - o v a r i a n  ovu les  w a s  r eco rded  in p l a n t s  
t r e a t e d  a t  all c o n c e n t r a t i o n s  of ch lor f lu reno l .  H o w e v e r ,  
t he  m a x i m u m  inc idence  of th i s  f e a tu r e  w a s  n o t e d  a t  t h e  
lowes t  c o n c e n t r a t i o n .  T h e  increase  in t he  n u m b e r  of 
ovu les  sugges t s  an  a c c e n t u a t i o n  of f emale  sex  expres s ion .  
T h e  deta i l s  of o n t o g e n y  a n d  e m b r y o l o g y  of t he  e x p o s e d  
ovu les  are be ing  s tud ied .  

Summary. Fol i a r  s p r a y  of a q u e o u s  ch lo r f l u r eno l  sotu-  
t ion  induced  the  d e v e l o p m e n t  of 1-7 ( ra re ly  u p  to  14) 
e x t r a - o v a r i a n  ovu les  in t he  disc f lore ts  of s u n f l o w e r  in 
c o n t r a s t  w i t h  a s ingle i n t r a - o v a r i a n  ovu le  f o u n d  in t h e  
con t ro l s .  T h e  inc idence  w a s  h i g h e s t  a t  3 • 10 -5 M con-  
c e n t r a t i o n .  
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Relat ionship  Between  Size of Muscle  Fibres  and 

I n  1956, JOUBERT 1 r ev i ewed  s o m e  of t h e  l i t e r a t u r e  
w h i c h  dea l t  w i t h  t h e  effect  of species  on  m u s c l e  f ibre  
size. H e  q u o t e d  ]~OWMAN 2, w h o  in 1840, m u s t  h a v e  been  
one  of t h e  f i r s t  to  s u g g e s t  s o m e  s o r t  of gefletic con t ro l  
o v e r  musc l e  f ibre  size. He  s t a t e d  t h a t  w i t h i n  each  c lass  of 
a n i m a l s  t h e r e  is a n  e x t e n s i v e  r a n g e  of b o d y  size a n d  
p r o b a b l y  also musc l e  f ibre  size. Since t hen ,  s eve ra l  s t ud i e s  
h a v e  b e e n  m a d e  to  i n v e s t i g a t e  t h e  effect  of species  on  
musc l e  f ibre  size w i t h i n  t h e  m a m m a l i a n  class.  WARRINGS- 
HOLZ 3, a n d  l a t e r  JOUBERT 1, m e a s u r e d  musc l e  f ibre  

Body D i m e n s i o n s  in a N u m b e r  of Te leos t s  

d i a m e t e r  in 4 d o m e s t i c  m a m m a l s ,  b u t  t h e y  f o u n d  no  
r e l a t i o n s h i p  w i t h  b o d y  size. H o w e v e r ,  GAUTHIER a n d  
PADYKULA 4, in a m o r e  r e c e n t  e x t e n s i v e  s u r v e y ,  d id  
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