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Supplements added to White's modified 8 medium (BM) 

Specialia EXPERIENTIA 26/4 

Name of supplement Media number 

I II III IV V VI VII VIII 

Casein hydrolysate (CH) 1000 ppm 
Coconut milk (CM) 
Indoleacetie acid (IAA) - 1 ppm 
Kinetin (K) 0.5 ppm 
Naphthaleneaeetie acid (NAA) 

- - - 20% v/v 20% v/v 20% v/v 
- 1 ppm 2 ppm 1 ppm 1 ppm - 
0.5 ppm 0.5 ppm 1 ppm 0.5 ppm - 
2 ppm . . . .  

does n o t  h a v e  a n y  s ign i f ican t  effect  on  t he  ca l lus ing and  
d i f f e r en t i a t i on  of these  m o n o c o t y l e d o n o u s  t i ssues  u n d e r  
cu l tu re  condi t ion .  

Resu l t s  f rom these  e x p e r i m e n t s  ind ica te  t h a t  mono-  
coty ledons ,  specif ical ly t he  species of Haworthia, r e spond  
s imi la r  to  m a n y  d ico ty ledons  9 in  fo rming  cal lus and  
r egene ra t i ng  whole  p l a n t s  u n d e r  cu l tu ra l  condi t ions .  This  
response  is s t i m u l a t e d  b y  one or more  h e a t - s t a b l e  fac tors  
p r e sen t  in coconu t  mi lk  10. 

Zusammen/assung. Teile des B l i i t t e n s t a n d e s  v o n  ver-  
s ch iedenen  A r t e n  der  e inke imbl t t t t r igen  Pf lanze ,  Hawor- 
thia, liess m a n  in W h i t e ' s  N~hr l6 sung  wachsen.  Die a n  der  
Achse  des B l t i t e n s t a n d e s  e n t s t a n d e n e n  Verht~r tungen en t -  
wicke l t en  s ich e n t w e d e r  wei te r  oder  g ingen  in viele 

P f l a n z e n k e i m e  auf. K o k u s n u s s m i l c h  is t  ein wesen t l i cher  
B e s t a n d t e i l  de r  N/ ih r lbsung  fiir die E n t w i c k l u n g  yon  Ver-  
h~Lrtungen u n d  der  E n t s t e h u n g  yon  Organ i smen .  

K. KAUL a n d  P. S. SABHARWAL 
Department o/ Botany, 
University o/Kentucky, 
Lexington (Kentucky 40506, USA), 27 October 7969. 

9 F. C. STEWARD and E. M. SHANTZ, Ann. Rev. P1. Physiol. 10, 379 
(1959). 

10 We thank University of Kentucky Research Foundation for 
financial support and Dr. H. P. RILEY for allowing us to use his 
personal collection of various species of Haworthia. 

P o l a r i t y  a n d  S y m m e t r y  i n  C o m p o s i t e  O o c y t e s  of  C a r a u s i u s  m o r o s u s  B r .  ( C h e l e u t o p t e r a ,  P h a s m i d a e )  

Material and method. C o m p o u n d  eggs a n d  oocytes,  
a r i s ing  f rom oocyte  fusions,  h a v e  been  obse rved  in several  
insec ts  1, p a r t i c u l a r l y  in P h a s m i d a e  2. I n  th i s  p a p e r  53 
follicles w i t h  compos i t e  oocytes  of Carausius morosus 
will  be  descr ibed  (Figure).  T h e y  were obse rved  in t he  
pano i s t i ca l  ovar ioles  of old adu l t s  wh ich  h a d  been  fixed 
in Carnoy  3 : 1, e m b e d d e d  in pa ra f f in ,  sec t ioned a t  10 ~x and  
s t a i ned  w i t h  i ron h a e m a t o x y l i n .  

Results. The  smal les t  follicles are a b o u t  200 ~ long a n d  
w i t h  f la t  ep i t he l i um (5-10 ~x th ick ,  Nos. 1-3), t he  longes t  
are  a b o u t  850 tz long a n d  with ,  a t  a n y  case a r o u n d  t he  
pos te r io r  oocyte,  c o l u m n a r  ep i the l i um (70-80 ~ th ick ,  
Nos. 26, 53). The  ep i the l i um is e i the r  of u n i f o r m  th i ckness  
(apolar  ep i the l ium,  Nos. 1-26) l ike t he  e p i t h e l i u m  of 
n o r m a l  g rowing  oocytes3,  or h igher  a r o u n d  t he  poster ior ,  
i.e. older  oocyte(s) (polar  ep i the l ium,  Nos. 27-53).  

The  ovoid  compos i t e  oocytes  cons is t  of 2-18 growing  
oocytes  (par tners)  in var ious  s tages  of deve l opm en t ,  viz. 
f rom newly  fo rmed  oocytes  w i t h  c y t o p l a s m  (Nos. 1-3) up  
to  oocytes  w i t h  a d v a n c e d  yo lk  accumula t ion .  T he  m e m -  
b r a n e s  be tween  2 oocytes  are  double  and  p l a s m a  fusions,  
as obse rved  b y  CAPPE DE BAILLON 2, w e r e  no t  obse rved  in 
th i s  mate r ia l .  D u r i n g  ear ly  yo lk  a c c u m u l a t i o n  t h e  granules  
a p p e a r  para l le l  w i t h  t h e  s u r r o u n d i n g  ep i the l i um in those  
regions  of t he  p a r t n e r s  which  jo in  t he  ep i the l ium.  I n  case 
of apo la r  ep i the l ium,  t he  vo lumes  of t he  p a r t n e r s  are 
a b o u t  equa l  (except  No. 26) a n d  yo lk  a c c u m u l a t i o n  has  
a d v a n c e d  equa l ly  fa r  in  each  of t he  p a r t n e r s  (except  
Nos. 25-26).  These  compos i t e  oocytes  r e semble  n o r m a l  
g rowing  oocytes.  In  case of po la r  ep i the l i um t he  volume(s)  
of t he  pos te r io r  oocyte(s) is (are) la rger  t h a n  t h e  volume(s)  
of t he  a n t e r i o r  oocyte(s) (except  Nos. 27-29, 35-36,  47-48,  
51) a n d  yo lk  a c c u m u l a t i o n  ha s  a d v a n c e d  m u c h  more  in 
t h e  pos te r io r  oocyte(s).  

I n  t he  n o r m a l  growing  oocyte  t h e  nuc leus  is s i t u a t e d  in 
t he  centre ,  b u t  in t he  compos i t e  oocyte  (except  w h e n  

newly  formed,  Nos. 1-3) the  nuc leus  of a p a r t n e r  lies 
aga ins t  the  m e m b r a n e  as far  as poss ible  f rom the  oocyte  
pe r iphe ry  wh ich  joins  t he  ep i the l ium and,  e v e n t u a l l y  also 
owing to a d e n t  in  t he  m e m b r a n e ,  more  or less on  t he  
an te r io -pos te r io r  axis  of the  compos i t e  oocyte  as far  as 
possible  in t he  cen t re  of the  compos i t e  oocyte .  The  
nucleus  of a p a r t n e r  w i t h  a d v a n c e d  vi te l logenesis  lies in 
the  cor tex,  as in  n o r m a l  oocytes  (Nos. 41, 44-45).  

Discussion. Accord ing  to CAPPE DE BAILLON 2 t h e  com- 
pos i te  oocytes  of C. morosus arise  as a resul t  of t he  non-  
d e v e l o p m e n t  a n d  the  degene ra t i on  of t he  follicle epi the-  
l ium be tween  t h e  growing  oocytes  u n d e r  the  inf luence  of 
t he  pressure  on  each  other .  However ,  since compos i t e  
oocytes  occur  more  f r e q u e n t l y  in  old indiv iduals ,  hor-  
m o n a l  inf luences  on t h e  d e v e l o p m e n t  of the  ep i the l ium 
m a y  also be  i m p o r t a n t  4. Since a n o r m a l  ovariole  p roduces  
11 eggs and  con ta ins  0-6  (except iona l ly  9) growing oocytes  
in old adul ts ,  t h e  g rea t  n u m b e r  of oocytes  in compos i t e  
oocytes  (Nos. 13, 39, 53) m a y  be  also caused b y  e i the r  
ove r -p roduc t i on  or b lockade  of egg deve lopmen t .  

The re  seem to  be  two  k inds  of compos i t e  oocytes,  viz. 
one k ind  wh ich  consis ts  of equa l ly  deve lop ing  ooeytes  
(Nos. 1-24 w i t h  apo la r  deve lopmen t ) ,  and  the  o t h e r  one, 
of wh ich  t he  pos te r io r  oocyte(s)  develop(s)  in a d v a n c e  of 
the  other(s)  (Nos. 25-53 w i t h  po la r  deve lopmen t ) .  This  
di f ference m a y  be  exp la ined  b y  a s suming  t h a t  t h e  oocytes  
concerned  were in t h e  s ame  phase ,  respec t ive ly  in dif- 
f e ren t  phases ,  of d e v e l o p m e n t  a t  t he  t i m e  of fusion.  The  

J S. J. COUNCE, Nature 218, 781 (1968). 
P. CAPPE DE BAILLON, Encyelop6die Entomologique 8 (Ed. 
Leehevalier, Paris 1927). 

3 L. P. PIJNACKER, Experientia 22, 158 (1966). 
4 0 .  PFLUGFELDER, Entwicklungsphysiologie der Insekten (Akade- 

misehe Verlaggesellschaft, Leipzig 1958). 
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Diagram of 53 follicles with composite oocytes of Carausius morosus 
Br. A, an terior pole, i.e. turned towards the endchamber; P, posterior 
pole; O, nucleus; tIO, 2 nuclei in 2 oocytes lying on top of each other; 
l ,  epithelium surrounding oocytes containing cytoplasm; 
epithelium surrounding oocytes containing yolk. The volumes of the 
ooeytes of a composite oocyte are more or less in the proportion of 
the areas drawn ; generally the membranes between 2 ooeytes are not 
perpendicular to the plane of drawing; Nos. 13, 39, 53 contain 13, 17, 
18 oocytes respectively, which fill the follicles more or less as sectors 
and of which 1--6 occur in cross-sections; see text. 

deve lopmen t  of t he  ep i the l ium of compos i te  oocytes  Nos. 
25-26 m a y  well have  been  polar  dur ing  earlier stages ,  for, 
if a deve lopmen ta l  s tage of the  ep i the l ium lasts longer  
t h a n  the  difference in t ime  of deve lopmen t  be tween  the  
par tners ,  the  d e v e l o p m e n t  of t he  ep i the l ium of t he  an- 
ter ior  oocyte  will over take  t h a t  of the  pos ter ior  oocyte  a. 

The d e v e l o p m e n t  of the  ep i the l ium of a compos i te  
oocyte  does no t  correlate  wi th  the  n u m b e r  of pa r tne r s  and,  
in general,  has  been  r e t a rded  when  compared  wi th  a 
normal  oocyte  w i th  the  same d imens ions  a. However ,  t he  
pa r tne r s  have,  generally,  a b e t t e r  developed ep i the l ium 
t h a n  a normal  oocyte  w i th  the  same dimensions .  This  
implies t h a t  the  d e v e l o p m e n t  of the  follicle ep i the l ium 
and  consequent ly  the  d e v e l o p m e n t  of t he  oocyte  con- 
cerned (for ins tance  the  beg inn ing  of yolk synthesis)  is no t  
au tonomous  b u t  more  or less d e p e n d e n t  on the  s t ruc tu re  
of the  complex  of oocytes.  However ,  synthes is  of deuto-  
p lasm takes  place au tonomous ly  per  oocyte,  which  is 
par t i cu la r ly  clear in Nos. 40 and  41. 

CAPPE DE ]3AILLON 2 observed  a l ready  the  concen t ra t ion  
of the  nuclei and sugges ted  t h a t  it  is caused by  a mu t ua l  
a t t rac t ion .  However ,  i t  m a y  be also possible t h a t  the  con- 
cen t ra t ion  arises t h ro u g h  a force which  acts  f rom the  
pe r iphery  of the  compos i te  oocyte  (repulsing force of the  
cortical  field ? 5). In  oocytes  wi th  advanced  yolk fo rma t ion  
the  act ion of the  force becomes  reversed (a t t rac t ing  
force ? 5). 

Since (a) the  nuclei concen t r a t e  in the  centre  on the  
anter io-pos ter ior  axis of the  compos i te  oocytes,  (b) t he  
oocytes  have  a normal  yolk accunmlat ion ,  and (c) the  
posi t ion of the  oocytes  is synune t r i ca l  w i th  respect  to the  
anter io-pos ter ior  axis of the  compos i te  oocyte,  p r o b a b l y  
as a consequence  of the  s t ruc tu re  of the  ovariole 5,6, t he  
composi te  oocytes  exhibi t ,  excep t  for the  posi t ion of 
the  membranes ,  e i ther  a ro ta t iona l  s y m m e t r y  or a b i la tera l  
s y m m e t r y  like normal  growing oocytes  7. 

Zusammen/assung. Der Foll ikelbau mi t  mehre ren  
Oocyten in den panois t i schen  Ovariolen von Carausius 
morosus wird beschr ieben.  Die Fol l ike lentwicklung ist 
polar  oder  apolar  und die Oocy tenkerne  konzen t r i c ren  
sich bei ro ta t ions-  oder  b i l a t e r a l symmet r i s chem Oocyten-  
komplex.  

L. P. PIJNACKER and  L. J. DIEPHUIS 

Genetics Institute, University o! Groningen, 
Haren (GN, The Netherlands), lO October 1969. 

CH. P. RAVEN, Oogenesis: The Storage o/Developmental In/ormation 
(Pergamon Press, Oxford 1961). 

6 H. NETZEL, Wilhelm Roux' Arch. EntwMech. 0rg. 160, 119 (1.968). 
7 The authors wish to thank Prof. Dr. IR. W. J. FEENSTRA for 

valuable criticism. 

K l a n g s p e k t r o g r a p h i s c h e  U n t e r s u c h u n g  d e r  L a u t f i u s s e r u n g  b e i m  K r a l l e n f r o s c h ,  Xenopus laevis 

~ b e r  die Laut/~usserung verschiedener  A n u r e n a r t e n  
exis t ie r t  eine Fiille yon Arbe i ten  (zusammenfassende  
Dars te l lung beil) .  Der  Paarungs ruf  <<mating call}> des ~ ist 
besonders  ausfiihrlich beschr ieben  und  in vielen F~Lllen 
genauer  analysiert ,  wobei  als Charak te r i s t ika  seine Dauer,  
die d o m i n a n t e  Frequenz  und die Anzahl  der I .aute in-  

he i ten  <<pulses}> eines Rules  pro  Sekunde  dienen ~-5. Da- 
gegen gibt  es nur  wenige Un te r suchungen ,  in denen  die 
Rule  innerha lb  der  Famil ie  der  Pipidae mit te l s  Oszillo- 
g r a m m e n  oder  K l a n g s p e k t r o g r a m m e n  analys ier t  wurden  
(fiir die G a t t u n g  Hymenochirus siehe 6). Die Laut / iusserung 
yon Xenopus laevis Daudin  ist  in einigen Arbe i ten  ledig- 


