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h i b i t  a s ign i f i can t ly  para l le l  course.  However ,  in these  
urodeles  a g rea te r  ex tens ion  in t he  r ange  of Cs/Cv va lues  
is found.  On t he  o the r  b a n d ,  paedogene t i c  urodeles  
d i sp lay  b r o a d  nuc lea r  D N A  v a r i a t i o n s  associa ted  w i t h  
changes ,  howeve r  small ,  in t he  re la t ive  cell surface a rea  
(whose va lues  lie a r o u n d  t he  m i n i m a l  Cs/Cv va lues  
a t t a i n e d  b y  t he  o the r  urodeles) .  Hence,  t he  slope of t he  
regress ion  l ine of these  va lues  c is m u c h  s teeper  t h a n  ill 
t h e  o t h e r  2 a m p h i b i a n  g roups  (figure 2). 
O t h e r  i nves t iga to r s  s, t h o u g h  conf i rming  t he  genera l  
h y p o t h e s i s  of a co r re l a t ion  b e t w e e n  cell size a n d  t he  r a t e  
of r e s p i r a t o r y  me tabo l i sm,  h a v e  seen t h a t  in  some am-  
p h i b i a n  species t he  e r y t h r o c y t e s  (s tudied in vivo) t e n d  
to r e t a i n  t he  same  re la t ive  surface  a rea  despi te  t h e i r  
d i f fe ren t  sizes: accord ing  to these  workers ,  t h i s  f ac t  
would  depend  u p o n  the  decrease  in e r y t h r o c y t e  th i ckness  
as t he  cell vo lume  increases.  In  t he  b lood  smears  u n d e r  
s t u d y  here,  e r y t h r o c y t e  t h i cknes s  increases  accord ing  
to t he  cel l  vo lume,  whereby ,  as s t a t e d  earl ier ,  la rger  
e r y t h r o c y t e s  t e n d  to  decrease  in t h e i r  r e l a t ive  surface  
a rea  in b o t h  the  a n u r a n s  a n d  urodeles.  In  these  cells, 
too, as in those  of some t issues  f rom var ious  a m p h i b i a n  
species, a reverse  cor re la t ion  b e t w e e n  cell size a n d  
m e t a b o l i c  ra te ,  as r epo r t ed  b y  severa l  workers  9, seems 
to  be  val id .  
I n  t h e  a n u r a n s  a n d  n o n p a e d o g e n e t i c  urodeles,  therefore ,  
t he  co r re l a t ion  be t w een  t he  genome size a n d  cell size 
seems to  be  con t ro led  b y  r a t h e r  s imi la r  mechan i sms ,  
sugges t ing  t h a t  such  m e c h a n i s m s  m a y  also be  ope ra t i ve  
in t h e  m a j o r i t y  of ve r t eb r a t e s ,  possess ing D N A  a m o u n t s  
c o m p a r a b l e  to  those  t yp i ca l  of the  anu rans .  Desp i te  
t h e i r  h y p e r t r o p h i c  genomes,  paedogene t i c  urodeles  (and 
poss ib ly  t he  d ipnoans)  succeed in r e t a i n i n g  Cs/Cv ra t ios  

wh ich  do no t  d iverge  f rom the  m i n i m a l  ones  in o the r  
a m p h i b i a n s  b y  v i r t u e  of a lowered increase  in b o t h  Cs 
a n d  Cv versus  D N A  and  1Nv ( table  2). The  possible  
me tabo l i c  s ignif icance of these  p h e n o m e n a  ha s  a l r eady  
been  discussed 4, 6. 
The  conc lus ion  m a y  be d r a w n  t h a t  the  a m p h i b i a n s  seem 
to ava i l  t h e m s e l v e s  of the  a d a p t i v e  oppo r tun i t i e s  offered 
b y  genome and  cell size v a r i a t i o n s  to  a g rea te r  e x t e n t  t h a n  
o t h e r  ve r t eb r a t e s .  This  is p e r h a p s  r e l a t ed  to t he  poor  
efficiency, in  t he  a m p h i b i a ,  of t he  sys t ems  of i n t e r n a l  
homeos tas i s ,  wh ich  converse ly  m a k e  o the r  v e r t e b r a t e s  
(especial ly t e r r e s t r i a l  ones) more  i n d e p e n d e n t  of changes  
in va r ious  e n v i r o n m e n t a l  cond i t ions  10. Qua l i t a t ive ly ,  t h e  
in terspeci f ic  d i f ferences  in  cel lular  and  nuc lea r  sizes in 
t he  a m p h i b i a n s  seem to conce rn  chief ly  t he  more  repe t i -  
t i ve  (nongenic)  D N A  f rac t ions  4,11. Besides  a f fec t ing  t he  
cell me tabo l i c  ra te ,  these  di f ferences  a p p e a r  to  be cor- 
r e l a t ed  w i t h  t he  l eng th  of t he  S phase  (DNA a u t o s y n -  
thesis)  12, t he  d u r a t i o n  of e m b r y o n i c  and  l a rva l  develop-  
m e n t s  8 and  p e r h a p s  w i th  o t h e r  phys io logica l  c h a r a c t e r s  
of h i g h  a d a p t i v e  s ignif icance for t he  a m p h i b i a n s  1~ 
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Summary. Ovipos i t ion  b e h a v i o u r  in t he  t i m b e r  pes t  Hylotrupes bajulus is m e d i a t e d  b y  p h e r o m o n e s  ( ( - ) -verbenone  a n d  
p-cymen-8-ol )  p roduced  in t he  frass of t h e  wood-bo r ing  l a rvae  of t he  species. 

In  our  s tud ies  Of t h e  role of c h e m o s e n s o r y  s u b s t a n c e s  in 
t he  b e h a v i o u r  of t he  house  l onghorn  bee t le  Hylotrupes 
ba]ulus (Coleoptera,  Cerambyc idae)  2, a serious pes t  of 
coniferous  sof twoods,  we obse rved  t h a t  m a t e d  females  
showed  a preference  for ov ipos i t ion  on  ac t ive ly - in fes ted  
wood r a t h e r  t h a n  on  un in fes t ed  mater ia l .  In  th i s  con tex t ,  
H. ba]ulus cu l tu res  were e s t ab l i shed  a r t i f ica l ly  on  b locks  
Of u n t r e a t e d  Pinus sylvestis pine  wood o b t a i n e d  f rom a 
single source. N e w l y - h a t c h e d  l a rvae  were i n t r o d u c e d  
in to  b locks  of wood i m p r e g n a t e d  w i t h  yeas t  e x t r a c t  s, a n d  
a f t e r  6 m o n t h s  d e v e l o p m e n t  were t r an s f e r r ed  to u n t r e a t e d  
b locks  for a t  leas t  3 m o n t h s .  C o l d - t r e a t m e n t  of these  
b locks  for a p p r o x i m a t e l y  4 weeks a t  5~ resu l t s  a f t e r  
p u p a t i o n  ill t he  emergence  of a d u l t  bee t les  some 5-7 
weeks  later .  W i t h i n  severa l  m i n u t e s  of emergence,  t he  
male  becomes  a t t r a c t e d  to t he  female  a n d  a f te r  loca t ion  
a n d  copula t ion ,  t he  m a t e d  female  i m m e d i a t e l y  seeks 
su i t ab le  s i tes  for egg-laying.  A t  close range,  t ac t i le  s t imul i  
p r e d o m i n a t e  and  the  female  p robes  t h e  wood surface  
u n t i l  a su i t ab le  f issure is located.  However ,  t he  poss ib i l i ty  
of t he  i n v o l v e m e n t  of chemica l  s t imul i  in ov ipos i t ion  
was  sugges ted  b y  t he  o b s e r v a t i o n  t h a t  egg- laying on  
in fes ted  cu l tu re  b locks  was prefe r red  to sound  pine  wood. 
I n  o rder  to  i nves t i ga t e  t he  precise chemica l  effects in  

opera t ion ,  we e x t r a c t e d  t h e  frass  ( p r e d o m i n a n t l y  fecal  
pellets) p roduced  b y  the  t u n n e l l i n g  of t he  l a rvae  a n d  
f r a c t i o n a t e d  t he  e x t r a c t  in c o n j u n c t i o n  w i t h  an  elec- 
t rophys io log ica l  b ioas say  us ing  e l e c t r o a n t e n n o g r a p h y  
(EAG) 4. Microscale  ana lys i s  O f t he  f rac t ion  which  pro-  
duced  t he  m a j o r  E A G  response  al lowed iden t i f i ca t ion  
of severa l  m o n o o x y g e n a t e d  mono te rpenes ,  t he  m o s t  
a b u n d a n t  of wh ich  were ( - - ) - v e r b e n o n e  (1), p -cymen-8-o l  
(2) and  m y r t e n o l  )3)2. W e  p r e s e n t  here  t he  resul ts  of 
t e s t i ng  the  i m p o r t a n c e  in ov ipos i t ion  b e h a v i o u r  of 1 a n d  
2, b o t h  of wh ich  were i nd iv idua l l y  EAG-ac t ive ,  and  also 
r epo r t  p r e l im ina ry  d a t a  for  t he  t e s t i ng  of 3 5. 
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A simple choice t e s t  was devised which compared  hos t -  
wood a t t r ac t i on  With t h a t  of a sample  plus hos t -wood  
by  observa t ion  of the  n u m b e r  of eggs laid in each case. 
The m e t h o d  6 involved placing 2 groups of 5 blocks 
(15 • 5 • 2 cm) a d i s tance  of 20 cm apa r t  in a glass bio- 
assay t a n k  (30 cm • 30 cm •  cm f i t ted  wi th  a glass 
top),  1 group of which ac ted  as a control .  The blocks in 
each group were sepa ra ted  by  spacers to p roduce  a 0.4 m m  
gap and held toge the r  by  2 elastic bands .  All b ioassays  
were conduc ted  in a room held a t  70% relat ive h u m i d i t y  
and 27~ the  t e m p e r a t u r e  hav ing  been observed  to be 
cri t ical  for th is  bioassay.  Chemical  samples  (5 vtl pure  
substance)  were  in t roduced  to  1 group of blocks by  
cont inuous  diffusion f rom a glass capi l lary tube  (1.4 m m  
i.d., sealed a t  one end). This t echn ique  is known to 
produce  a cons t an t  ra te  of volat i l izat ion af ter  an initial  
high rate  of di f fus ionL Wood blocks were of a single 
origin and the  block surfaces were smoo thed  wi th  glass 
paper  in order  to minimize  tact i le  stimulL Each  bioassay 
tes t  was run s imul taneous ly  as one of a group of 4 wi th  
the  posi t ion of sample  and blank blocks being changed  
a l t e rna te ly  to e l iminate  the  effects of ex te rna l  factors  
such as uneven  l ighting.  Because the  n u m b e r  of eggs laid 
by  an indiv idual  female is subjec t  to uncont ro l lab le  
var ia t ion,  it  was decided to employ a nonpa rame t r i c  
Wilcoxon ma tched -pa i r s  s ign-ranked test .  4 sets of 
expe r imen t s  were conduc ted :  a) p-cymen-8-o l  agains t  
control ,  b) ( - - ) - ve rbenone  against  control ,  c) ( - ) -  
verbenone  + p-cymen-8-ol  (1:1) [this being the  approxi -  
mate  ratio of co-occurrence in frass] agains t  ( - - ) -verbenone  
and d) ( - ) - m y r t e n o l  aga ins t  control .  10 repl ica tes  were 
run in each t es t  (8 in d) using 2 u n m a t e d  males and 2 
u n m a t e d  females.  The results  of these tes t s  clearly 
indicate  t h a t  ( - - ) -ve rbenone  is an oviposi t ion s t imu lan t  
wi th  respect  to the hos t  wood (N = 10, T = 1,p < 0.005), 
whereas  p-cymen-8-o l  (N = 10, T = 28, p > 0.05) and 

( - - ) - m y r t e n o l  s (N = 8, T = 21, p > 0.05) have  no 
ac t iv i ty  alone. However ,  the  ac t iv i ty  of ( - - ) -ve rbenone  
is synergized b y  the  presence  of p-cymen-8-ol ,  as ev idenced 
by  expe r imen t  c (N = 10, T = 0, p < 0.005). 
In  earlier studies,  Becker  r epor ted  t h a t  whereas  a n u m b e r  
of mono te rpeno id  hyd roca rbons  have  a s t imula t ing  effect  
on oviposi t ion in H. bajulus, oxygena t ed  mono te rpenes  
in general  were e i ther  neu t ra l  or repel lent .  The a p p a r e n t  
d i sc repancy  be tween  Becker ' s  work  and  our own is 
p ro b ab l y  expla ined by  concen t ra t ion  effects since the  
a m o u n t s  of t e s t  compounds  employed  in the  former  
s tudy  were ve ry  much  larger t h a n  those  used here  6. 
Indeed,  we found in our  p re l imina ry  s tudies  t h a t  high 
concen t ra t ions  of ( ) -verbenone resul ted  in an ovi- 
posi t ion preference for un t r ea t ed  contro l  blocks, suggest-  
ing a repel lent  effect  in such cases. F u r t h e r  b ioassay  
s tudies  are in progress  which include tes ts  of the role of 
o ther  m o n o o x y g e n a t e d  monote rpenes ,  and also the  
d iscr iminat ion  be tween  a t t r ac t ion  and  s t imula t ion  wi th  
respec t  to oviposi t ion.  
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Summary. DNAs from several  isolates of Neurospora were charac ter ized  by  t h e r m a l  dena tu ra t ion  and D N A - D N A  
hybr id iza t ion .  All the  DNAs  were found to have  3 componen t s .  Based on the  percen tage  of DNA hybr id iza t ion  and 
the  degree of base  pa i r  comp lemen ta t i on  wi th  reference D N A s  it has  been possible to assign some of the  isolates to the  
known species groups.  

Quan t i t a t ive  da t a  on genet ic  re la tedness  have  been 
successfully ob ta ined  th rough  the  use of heterologous  
duplex  fo rmat ion  in vi tro,  thereby,  compar ing  a large 
n u m b e r  of shared  genes ~ 6. The midpo in t  t e m p e r a t u r e  
of dissociat ion (Te) of hyb r id  duplexes  is used as a 
cr i ter ion of the  degree of c o m p l e m e n t a t i o n  of DNA-  
s t r ands  f rom 2 d i f ferent  sources 2 6. Homologous  hy b r i d s  
are assumed to  be per fec t ly  m a t c h e d L  Thus,  difference 
in the  Te (ATe) of homologous  and heterologous  hybr ids  
gives an e s t ima t ion  of the  DNA-sequence  divergence 
be tween  the  2 species s. For  the  purpose  of es tabl i sh ing  
a phy logene t ic  t ree of d i f ferent  known species or to 
assign an u n k n o w n  isolate to an au then t ic  species group, 
reciprocal  D N A - D N A  hybr id iza t ion  in all combina t ions  
should be employed  9. In  a previous  a t t e m p t  4, however ,  
using 2 reference species the  DNA-seqnence  divergence 
among  some au then t i c  species of Neurospora was esti-  
m a t e d  and  the i r  posi t ions  on a phy logene t ic  t ree were 

depic ted.  Neurospora isolates col lected f rom na tu re  have  
been  analyzed for the i r  t axonomic  s ta tus  based on the  
crossing behav ior  10. This communica t ion ,  based on 
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