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Species 2 n 

Hylidae 
Nyctimystinae 

Leptodactylidae 
Cycloraninae 

Myobatraehinae 

(illcertae sedis) 

Litoria nasuta 
Litoria chloris 

C yclorana albogu#atus 
Mixophyes [ascioZa, t~s 
A delotus brevis 
Limnodynastes dumerili 
Limnodynastes terraereginae 
Limnodynastes salmini 
Limnodynastes ornatus 

Ranidella parinsigni/era 
Taudactylus diurnus 

Rheobatrachus situs 
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t e rmina l i zed  c h i a s m a t a  (usual ly 12 ' r ing '  b iva len t s )  as 
in  t he  a d v a n c e d  famil ies  of t he  orderS; since we h a v e  
found  a smal l  n u m b e r  of s p e r m a t o c y t e  m e t a p h a s e  p la tes  
showing  a few dot - l ike  un iva len t s ,  i t  is poss ible  t h a t  t he  
mic roch romosomes  of Rheobatrachus, like those  of L. 
hochstelleri 10,11 are s u p e r n u m e r a r y  chromosomes .  

26 
Karyo log ica l  r e sea rch  on  t he  A u s t r a l i a n  L e p t o d a c t y -  

26 I idae is st i l l  in  a p r e l i m i n a r y  s tage  and,  as we h a v e  seen, i t  
is capab le  of p r o v i d i n g  c y t o t a x o n o m i c a l l y  in t e re s t ing  
results .  I n  pa r t i cu la r ,  if new research  conf i rms  the  pecul iar -  

26 i t y  of t he  k a r y o t y p e  of Rheobatrachus w i t h i n  t h e  Aus~ 
t r a l i an  Anurans ,  t h e n  t h e  presence  of t h i s  p r i m i t i v e  

24 frog in  a n  old Queens l and  refuge be l t  would be  of rele- 
24 vance  in t he  zoogeographica l  p rob l ems  r ega rd ing  t he  
22 or igin a n d  r a d i a t i o n  of t he  l ep todac ty l i d  frogs, g iven  t h a t  
22 i t  could  r ep re sen t  a re l ic t  f rom some s tock  karyologica l ly  
22 i n t e r m e d i a t e  b e t w e e n  a n  ascapho id  a n d  a l ep todac ty lo id  
22 (or pe loba to id)  condi t ionl~ .  

Summary .  F r a  i L e p t o d a c t y l i d i  Aus t ra l i an i ,  Cyclorana 
24 alboguttatus h a  2 n  = 26 come le forme pitt  genera l i zza te  
24 del la  famigl ia ,  m e n t r e  a lcune  specie di  Limnodynastes 

h a n n o  2n  = 22; specie di a l t r i  5 gener i  h a n n o  2 n  = 24. 
F r a  ques t i  u l t imi ,  il p rob l ema t i co  Rheobatrachus, com- 

24 p l e t a m e n t e  acquat ico ,  poss iede a lcun i  mic roc romosomi  
come i m e m b r i  pit t  p r i m i t i v i  del l 'ordine .  
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Incorporation of Thymidine into the Chromosomes 

I n  p a r t h e n o g e n e t i c  female  aphids ,  embryogenes i s  
s t a r t s  before  the  m o t h e r  is b o r n  1. Only  a few days  
later ,  a t  t he  f inal  moul t ,  t h e  m a t e r n a l  haemocoe l  con t a in s  
60-70 embryos ,  t he  o ldes t  of which  are usua l ly  ful ly-  
fo rmed  a n d  r e a d y  for i n d e p e n d e n t  exis tence.  A p a r t  f rom 
the  classical  work  on  a p h i d  embryo logy  (reviewed b y  
HAGAN2), a n d  some more  r ecen t  desc r ip t ive  work2, ~, 
r e la t ive ly  l i t t le  is k n o w n  of t h i s  ex t r eme ly  rap id  re- 
p r o d u c t i v e  and  d e v e l o p m e n t a l  process  which  is a p r inc ipa l  
r eason  for t he  cons iderab le  i m p o r t a n c e  of aph ids  as pests.  

Regu la r  ovu la t i ons  t a k e  place  f rom t he  ge rmar i a  of t h e  
ovarioles,  un t i l  each  ovar iole  comes to con t a i n  a sequence 
of e m b r y o s  a t  d i f fe rent  d e v e l o p m e n t  stages.  The  newly  
e x t r u d e d  oocyte  is a p p a r e n t l y  suppl ied  w i t h  a s t r e a m  of 
n u t r i e n t s  d u r i n g  its in i t ia l  g rowth  phase  b y  nurse  ceils 
in t he  an t e r i o r  p a r t  of t h e  ge rmar ium,  b u t  as t he  y o u n g  
e m b r y o  moves  down  t he  ovar iole  a n d  f u r t h e r  ovu la t ions  
occur, t h i s  n u t r i e n t  suppIy  is p r e s u m a b I y  cu t  off a n d  t he  
la te r  g rowth  of t h e  embryo ,  sti l l  con t inu ing  rapid ly ,  m u s t  
depend  on  p rov i s ion  of n u t r i e n t s  d i rec t ly  f rom the  
m a t e r n a l  haemocoel ,  t h r o u g h  t he  fol l icular  ep i the l i um 
a n d  t he  e m b r y o n i c  m e m b r a n e s .  An  ind i ca t i on  of t he  
p r o b a b l e  n u t r i t i v e  func t ion  of t he  fol l icular  ep i the l ium is 
t h e  f ac t  t h a t  i t  pers is ts  un t i l  a f te r  t he  cu t icu la  is fo rmed  
in la te  e m b r y o n i c  deve lopmen t .  However ,  t he  physio log-  
ical m e c h a n i s m s  i nvo lved  in w h a t  m u s t  be  a n  e x t r e m e l y  
eff ic ient  p rov i s ion  of food ma te r i a l s  to  t he  deve lop ing  
e m b r y o  h a v e  no t  been  inves t iga ted .  

D u r i n g  t he  course of cytological  s tud ies  on  the  chromo-  
somes of Myzus  persicae (Sulzer) a t t e m p t s  were m a d e  to  
label  t he  ch romosomes  au to rad iog raph i ca l l y  w i t h  t r i t i a t e d  
t h y m i d i n e  so t h a t  t h e y  could be  s epa ra t e ly  ident i f ied.  

of Aphid (Myzus persicae) Embryos 

The  p r inc ipa l  m e t h o d  used p r o v i d e d  i n f o r m a t i o n  on  the  
u p t a k e  of t h y m i d i n e  f rom the  m a t e r n a l  haemocoe l  b y  
y o u n g  embryos .  

Material and method. P r e p a r t u r i t i o n  ap t e rous  adu l t s  of 
M. persicae were a n a e s t h e t i z e d  b y  br ief  exposure  to  e the r  
v a p o u r  and  p laced  ~x ; th  t h e  v e n t r a l  surface  u p p e r m o s t  
in  a smal l  d rop  of w a t e r  On t he  s tage  of a b inocu la r  micro-  
scope. A b o u t  0.5 vCi of t r i t i a t e d  t h y m i d i n e  (Amersham,  
specific a c t i v i t y  2000 m C i / m M )  was in jec ted  w i t h  a f ine 
glass needle  t h r o u g h  a tho rac ic  i n t e r s e g m e n t a l  m e m b r a n e  
in to  t h e  haemocoe l  of each  aphid .  Care was t a k e n  to  
inser t  t he  t ip  of t he  needle  on ly  j u s t  below the  cut ic le  to  
avo id  d a m a g i n g  a n y  embryos .  

Aph ids  recovered  f rom in jec t ion  a f t e r  15-20 m i n  and  
m o r t a l i t y  was  negligible.  T h e y  were left  on  a p o t a t o  leaf a t  
20~ for a n  i n t e r v a l  r a n g i n g  f rom 30 m i n  to  3 h a f t e r  
in jec t ion .  T h e y  were t h e n  dissected  in 22% acet ic  acid 
and  c h r o m o s o m e  p r e p a r a t i o n s  m a d e  of t he  younges t  
e m b r y o s  b y  a r ap id  Feu lgen  s q u a s h  t e c h n i q u e  a. The  
e m b r y o s  used were e s t i m a t e d  to be  be tween  t he  3rd and  
6 th  day  of t h e i r  deve lopmen t .  Af te r  f reezing off t he  cover- 
slip t he  cells on t he  slide were e i the r  covered  w i t h  K o d a k  
AR-~0 s t r i pp ing  f i lm or d ipped  in d i lu ted  I l ford  K2 
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Autoradiograph of somatic metaphase of embryo of M. persicae fixed 90 min after injection of SH-thymidine into the maternal haemocoel. 
The exposure to Kodak AR-10 emulsion was for 3 days. The X-chromosomes are heavily labelled. 

l iquid  emuls ion.  Only  1 to 3 day ' s  exposure  a t  4~ was 
necessary  before d e v e l o p m e n t  ill D19 for 3-5 mil l  a t  20 ~ 

Results and discussion. M a n y  i n t e r p h a s e  nuclei  were 
heav i ly  label led  only  30 rain  a f t e r  in j ec t ion  of t h y m i d i n e  
in to  t he  m a t e r n a l  haemocoel .  Chromosomes  in m e t a p h a s e  
were l igh t ly  label led  a f te r  1 1/2 h, a n d  heav i l y  label led  
m e t a p h a s e s  were p r e sen t  3 h a f te r  in ject ion.  B o t h  X -  
ch r omosomes  showed ev idence  of la te  repl ica t ion .  The  
labe l l ing  p a t t e r n  appea red  to be h o m o z y g o u s  (Figure).  
Gra in  coun t s  were no t  a d e q u a t e  for i den t i f i ca t ion  
of l a te - labe l l ing  segments  of au tosomes ,  because  of the  
smal l  size of t he  ch romosomes  and  t he  r a t h e r  low per-  
cen tage  of c lear ly  sp read  and  label led  me taphases .  
A t t e m p t s  to  use colchicine to b lock  mi tos i s  were un-  
successful because  even  a low c o n c e n t r a t i o n  caused 
excessive c o n t r a c t i o n  of chromosomes .  

The  u p t a k e  of t h y m i d i n e  in to  the  young  e m b r y o s  was 
a l m o s t  i m m e d i a t e  a n d  p r o b a b l y  t ook  place d i rec t ly  
t h r o u g h  t he  fol l icular  ep i the l i um a n d  e m b r y o n i c  mem-  
branes .  I n c o r p o r a t i o n  in to  t he  e m b r y o s  b y  way  of the  
o v a r i a n  nurse  cells, wh ich  also t ake  up  t h y m i d i n e L  
appea r s  to  be ru led  ou t  b y  ti le v e r y  shor t  pe r iod  of t i m e  
involved ,  even  if a passage  for n u t r i e n t s  to  the  deveIoping  
e m b r y o s  r e m a i n e d  open  w i t h i n  the  ovariole.  I f  t h y m i d i n e  
can  pass  in to  t he  e m b r y o s  so qu ick ly  t h e n  i t  seems l ikely 
t h a t  ac t ive  u p t a k e  of amino-ac ids  a n d  o the r  n u t r i e n t s  
t akes  place f rom the  m a t e r n a l  haemocoel .  F u r t h e r  s tud ies  
w i t h  o the r  label led compounds ,  e i the r  a lone  or in con- 

j u n c t i o n  w i t h  me tabo l i c  poisons  to p r e v e n t  ac t ive  u p t a k e ,  
would be i n fo rma t i v e  7 

Rdsumd. Les n o y a u x  s o m a t i q u e s  des e m b r y o n s  du 
p u ce ro n  ~Iyzus persicae p r i r e n t  la m a r q u e  de la t h y m i d i n e  
H a 30 mil l  apr6s son in jec t ion  darts l 'h6mocoele  mate rne l le .  
L ' a b s o r p t i o n  des mol6cules de ce t te  s u b s t a n c e  ~ t r a v e r s  
l '6pi th61ium foll iculaire et  les m e m b r a n e s  de l ' e m b r y o n  
fu t  done tr6s rapide.  Le m a r q u a g e  des m 6 t a p h a s e s  s 'es t  
p ro d u i t  apr6s 90 rain.  Dans  les ch romosomes  X,  l ' incor-  
p o r a t i o n  ru t  n e t t e m e n t  t a rd ive .  
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