
15. 1. 1978 Specialia 47 

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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D N A  s e q u e n c e  ' r e l a t e d n e s s  of  s o m e  Neurospora i s o l a t e s  
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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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Table 1. Thermal denaturation profile data of Neurospora isolate DNAs 

EXPERIENTIA 34/1 

Isolates Low temperature Medium temperature 
denaturing population denaturing population 
Fraction Tm in ~ Fraction Tm in ~ 
(%) (moles % GC) (%) (moles % GC) 

High temperature 
denaturing population 
Fraction Tm in ~ 
(%) (moles % GC) 

N. sp. (Mysore) 13 8L1 (29) 13 86.5 (42) 
N. sp. (Gianjor) 7 80.6 (28) 17 86.5 (42) 
N. sp. (Lahore) 10 79,6 (25) 30 85.7 (40) 
N. sp. (Kuala Lumpur) 6 83.0 (33) 10 87.2 (45) 

74 92.5 (57) 
76 92.2 (56) 
60 91.5 (54) 
84 92.2 (56) 

Table 2. Percentage DNA-hybridization and thermal stability measurements of Neurospora isolates 

Source of Source of Normalized 
3~P-DNA unlabeled DNA percentage 

hybridization 

Te of labeled product (~ 
Low temperature High temperature 
eluting fraction eluting fraction 

zlTe (~ 
Low temperature High temperature 
eluting fraction eluting fraction 

N. crassa N. crassa 100 84.3 91.4 
N. crassa N. sp. (Mysore) 96 80.0 88.3 
N. cras~a N. sp. (Gianjor) 83 78.0 87.5 
N. crassa N. sp. (Lahore) 83 76.5 86.7 
N. crassa N. sp. (Kuala Lumpur) 84 76.5 86.2 

N. sitophila N. sitophila 100 82,3 91.2 
N. sitophila N. sp. (Mysore) 86 78.8 89.1 
N. sitophila N, sp. (Gianjor) 89 80.5 89.4 
N. sitophila " N. sp. (Lahore) 88 78.2 87.3 
N, sitophila N. sp. (Kuala Lumpur) 86 78.3 87,3 

0.0 0.0 
4.3 3.1 
6.3 3.9 
7.8 4.7 
7.8 5.2 

0.0 0.0 
3.5 2.1 
1.8 1.8 
4.1 3.9 
4.0 3.9 

sha red  D N A - s e q u e n c e s  w i t h  the  reference species,  
a t t e m p t s  to m a k e  a para l le l  s u r v e y  of t he  t a x o n o m i c  
s t a t u s  of some  of the  n a t u r a l  isolates  of Ne ur os por a .  
In  th i s  s t u d y  N e u r o s p o r a  species  (Mysore- le  a, I nd i a ;  
D D P  P287), N.  sp. (Laho re - lA ,  P a k i s t a n ;  D D P  P349), 
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Fig. 1. Normal probability plot of thermal denaturation of DNAs of 
Neurospora isolates in 0.13 M phosphate buffer. 

N. sp. (Gianjor-1 A + a, Bal i ;  D D P  P202), N.  sp. 
( K u a l a  L u m p u r - l e  a, Ma lay ;  D D P  P274);  all ob t a ined  
f rom Dr  D. D. Perk ins ,  S t a n fo rd  Un ive r s i t y ,  California,  
USA,  were used.  R e p r e s e n t a t i v e  s t r a i n s  are also ava i lab le  
f r om F u n g a l  Gene t ics  S tock  Cen te r  n (FGSC, Cal ifornia  
S ta t e  U n ive r s i t y ,  H u m b o l d t ,  Arca ta ,  Cal i fornia  95521, 
USA).  Reference  8~p labeled D N A s  were isola ted f rom 
N .  crassa 74A, F G S C  987; a n d  N .  s i t oph i la  10 B-A, 
FG SC 580 (prev ious ly  k n o w n  as  N .  intermedia4,9,12).  
All t he  D N A s  used  were cha rac t e r i zed  b y  the i r  base  
c ompos i t i on  as ca l cu la t ed  f rom the  50 percent i le  po in t  
of t he  h y p e r c h r o m i c  t r a n s i t i o n  (Tm) 13. On a n o r m a l  
p r o b a b i l i t y  p lo t  t h e r m a l  d e n a t u r a t i o n  profi les of all t h e  
classif ied N e u r o s p o r a  sp. D N A s  were found  to  be tr i-  
phas ic  ind ica t ive  of t he  p resence  of 3 c o m p o n e n t s  of 
D N A  4. Th i s  was  also f o u n d  to be t r ue  for the  N e u r o s p o r a  
isolate  DNAs .  F igu re  1 p r e s e n t s  tile t h e r m a l  d e n a t u r a t i o n  
profi les  of D N A s  f r o m  N e u r o s p o r a  isolates.  Tab le  1 
s u m m a r i z e s  t he  t h e r m a l  d e n a t u r a t i o n  profi le  da ta .  F r o m  
the  base  c o m p o s i t i o n  of the i r  D N A s  i t  s eems  t h a t  all t h e  
isola tes  fo rm a h o m o g e n e o u s  group .  N e x t ,  a t t e m p t  was  
m a d e  to s t u d y  the  nuc leo t ide  sequence  homolog ies  of 
the  isolates.  The  de ta i l s  of m e t h o d s  h a v e  been  pub -  
lishedS, 4. In  th i s  w o r k  asp labeled D N A s  f rom N .  crassa 
of f rom N .  s i toph i la  r eac ted  w i t h  t he  un l abe l ed  D N A s  
f rom the  s a m e  source  or f rom the  isolates.  The  s e pa ra t ed  
h y b r i d  dup lexes  a d h e r i n g  to a c o l u m n  of h y d r o x y l a p a t i t e  
were sub j e c t e d  to a s t epwise  increase  in t e m p e r a t u r e .  
F igure  2 shows  t he  t h e r m a l  e lu t ion  profi les  of t he  reac t ion  
p r o d u c t s  as m e a s u r e d  b y  r ad ioac t iv i t y .  The  e lu t ion  
profi les are b iphas ic  w he n  p lo t t e d  on a n o r m a l  p roba b i l i t y  
p lo t  in a g r e e m e n t  w i t h  t he  p r e v i o u s l y  pub l i she d  obser-  
v a t i o n  4. Tab le  2 p r e s e n t s  t he  t h e r m a l  e lu t ion  d a t a  of 
h y b r i d  duplexes .  
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Fig. 2. Normal probability plot of thermal elution profiles of duplexes 
formed between reference 3ZP-DNA and excess of unlabeled DNAs 
from different sources. A Between N. crassa z2P-DNA and �9 N. sp. 
(Mysore); &, N. sp. (Lahore); &, N. sp. (Gianjor); D, N. sp. (Knala 
Luinpur) ; and Q, N. crassa DNAs. B Between N. sitophila a~P-DNA 
and A, N. sp. (Mysore); �9 N. sp. (Lahore); 2x, N. sp. (Gianjor); 
D, N. sp. (Kuala Lumpur); and 0, N. sitophila DNAs. 

Consider ing the  base compos i t ion  and  the  sequence  
divergence da t a  together ,  f rom the  p re sen t  work  and  
f rom m y  previous  work  4, i t  seems t h a t  N. sp. (Gianjor) 
occupies a posi t ion super impos ing  on or ve ry  close to  
t h a t  of species group N.  tetrasperma on a phy logene t ic  tree.  
N. sp. (Mysore) is a lmos t  equ id i s t an t ly  re la ted  to b o t h  
N.  sitophila and  N. crassa and seemingly  occupies a 
posi t ion in the  species group N. intermedia. The p re sen t  
s t u d y  has been unable  to  assign the  isolates N.  sp. 
(Lahore) and  N. sp. (Kuala  Lumpur)  to  a n y  par t i cu la r  
reference species group. However ,  t h e y  seem to be ve ry  
close to each o the r  and  re la t ive ly  closer to  N. sitophila 
t h a n  to  N.  crassa. Based on crossing behavior ,  however ,  
all the  s t ra ins  of N. sp. (Lahore) were t e n t a t i v e l y  ass igned 
to the  species group N.  crassal~ Ass ignmen t s  of the  iso- 
lates  to the  known species groups,  in th is  work,  is t r ea t ed  
as only  t e n t a t i v e  and  cer ta in ly  no t  final. Bu t  resul ts  in 
th is  s t u d y  conform largely to the  es tab l i shed  s t ra in  
ass ignments  10 of the  isolates. I t  is bel ieved t h a t  the  d a t a  
p resen ted  here will be helpful  to o ther  workers  in te res ted  
in Neurospora genetics  and evo lu t ionary  biology. 
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Neurosecre tory  control  of Corpora allata act ivity in cockroach ,  Periplaneta americana L. 
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Summary.  The bra in  neurosecre to ry  mater ia l  is involved in the  contro l  of Corpora  al lata ac t iv i ty  dur ing  pos t - embryon ic  
deve lopment .  A h igh  concen t ra t ion  of neurosecre to ry  mater ia l  wi th in  the  Corpora al la ta  res t ra ins  the  ac t iv i ty  of the  
gland. 

I t  is well known t h a t  the  neurosecre to ry  cells (NSC) of the  
p ro tocerebrum,  pro thorac ic  gland (PTG) and Corpora 
al lata (CA) govern the  d e v e l o p m e n t  of insects.  However ,  
while the  contro l  mechan i sm of brain  NSC and PTG are 
under s tood  t h a t  of CA is no t  qui te  clear as yet .  Most  of 
the  references abou t  the  contro l  of CA are concerned abou t  
the i r  ac t iv i ty  in re la t ion to reproduct ion .  E n g e l m a n n  2 
held t h a t  the  ac t iv i ty  of CA dur ing ovar ian  d e v e l o p m e n t  
in Leucophaea maderae is regula ted  pure ly  by  nervous  
s t imuli  f rom the  bra in  and suboesophageal  ganglion. Bu t  
H i g h n a m  a in Schistocerca gregaria es tabl ished t h a t  the  
median  NSC of pars  in tercerebral is  l iberate  a subs tance  
which is involved in the  ac t iva t ion  of the  CA of adul t  
females. The med ian  NSC have  been found to contro l  
prote in  me tabo l i sm which m a y  allow an ac t iva t ion  of 
CA. St rong 4 in Schistocerca paranensis suggested t h a t  
lateral  NSC ac t iva te  the  CA. Scharrer  ~-7 d e m o n s t r a t e d  
exper imen ta l ly  t h a t  the inhibi t ion of CA is b rough t  abou t  
by  the  p ro tocerebra l  NSC. She also suggested the  involve-  
m e n t  of neurosecre tory  componen t s  in the  regulat ion of 

cyclical ac t iv i ty  of CA s. K h a n  and Fraser  ~ gave his to-  
logical evidence t h a t  the  neurosec re to ry  mate r ia l  res t ra ins  
the  ac t iv i ty  of CA. The aim of the  p resen t  s t u d y  was to 
examine  in more detai l  the  corre la t ion be tween  the  neuro-  
secret ion and the  ac t iv i ty  of CA, and to inves t iga te  fu r the r  
the  role of neurosecre t ion  in the cont ro l  of CA ac t iv i ty  
dur ing  d e v e l o p m e n t  of Periplaneta americana. 
Material and methods. The dif ferent  ins ta r  n y m p h s  were 
reared at  25 ~ t empera tu re .  The heads  of the  n y m p h s  of 
known ages were fixed in aqueous  Bonins  fluid and  em- 
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