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b fo rmed  r e spec t ive ly  d u r i n g  i n c u b a t i o n ,  dif fer  signifi-  
c a n t l y  in  t h e i r  mobi l i ty .  T h e  cy t op l a s m i c  e n z y m e  carr ies  
more  n e g a t i v e  c h a r g e  a n d  m i g r a t e s  f a r t h e r  t o w a r d s  t h e  
anode  d u r i n g  e lec t rophores is .  Th i s  is c o n s i s t e n t  w i t h  t h e  
ear l ier  f ind ings  1,2 t h a t  t h e  cy t op l a s m i c  e n z y m e  is more  
s t rong ly  a d s o r b e d  on  D E A L  cellulose t h a n  t he  mi to -  
chondr i a l  enzyme.  T h e  w e a k  f o r m a z a n  b a n d  b ' ,  w h i c h  
a p p e a r e d  in t h e  cy top l a s m i c  f r ac t ion  a n d  w h i c h  cor- 
r e s p o n d e d  in e l ec t rophore t i c  pos i t ion  w i t h  b a n d  b in t he  
m i t o c h o n d r i a l  f rac t ion ,  m a y  be  i n t e r p r e t e d  as t h e  e n z y m e  
a c t i v i t y  of m i t o c h o n d r i a l  origin.  T h e r e  is ev idence  t h a t  t he  
m i t o c h o n d r i a l  e n z y m e  is eas i ly  l eached  in to  t he  so luble  
phase  d u r i n g  isola t ion  s . An  a d d i t i o n a l  b a n d  of e n z y m e  
a c t i v i t y  c, however ,  was  also de t ec t ed  nea r  t h e  or ig in  in 
t h e  m i t o c h o n d r i a l  f r ac t ion ;  th i s  a c t i v i t y  was  s h o w n  to  be  
s u b s t r a t e - d e p e n d e n t .  I t  would  t h u s  a p p e a r  t h a t  t h e  mi to -  
chondr i a l  f r ac t i on  of ba r l ey  c o n t a i n s  2 m a l a t e  d e h y d r o -  
genase  ac t iv i t ies .  Never the less ,  t h e  p r e s e n t  i n v e s t i g a t i o n  
c lear ly  d e m o n s t r a t e s  t h a t  t h e  cy t op l a s m i c  a n d  mi to -  
c h o n d r i a l  e n z y m e s  are e l ec t rophore t i ca l ly  d i s t inc t ,  as 
well as s u p p l e m e n t i n g  t he  ear l ier  o b s e r v a t i o n s  1,2 t h a t  t he  
2 e n z y m e s  differ  in c h r o m a t o g r a p h i c  b e h a v i o u r .  T h e  f ind-  
ings also sugges t  t h a t  the  m i t o c h o n d r i a l  m a l a t e  d e h y d r o -  
genase  in ba r l ey  in i tself  is e l ec t rophore t i ca l l y  he t e ro -  
geneous,  a l t h o u g h  t he  poss ib i l i ty  exis ts  t h a t  th i s  addi -  
t i ona l  a c t i v i t y  is fo rmed  as a resu l t  of e x t r a c t i o n  a n d  

sepa ra t i on .  S imi la r  e l ec t rophore t i c  p a t t e r n  of t h e  m a l a t e  
d e h y d r o g e n a s e  on  s t a r c h  gel h a s  also been  r ecen t l y  
r epo r t ed  in ma ize  *,7. 

Zusammen/assung. M a l a t d e h y d r o g e n a s e  aus  der  Mito-  
c h o n d r i e n f r a k t i o n  v o n  G e r s t e n k e i m l i n g e n  verhi~lt  s ich 
e l e k t r o p h o r e t i s c h  ve r s ch i eden  v o n d e r  M a l a t d e h y d r o g e -  
nase  aus  de r  C y t o p l a s m a f r a k t i o n .  
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Aggregation of German Cockroach (Blattella germanica)  N y m p h s  

Y o u n g  n y m p h s  of t he  G e r m a n  cockroach  Blattella 
germanica L. are  k n o w n  to  be  gregar ious  a n d  t h e i r  aggre-  
ga t ion  is be l ieved  to d e p e n d  largely  on  a n  o l fac to ry  re- 
sponse  to  chemica l  s u b s t a n c e s  p roduced  b y  t he  cockroaches  
themselves1,% W h e n  y o u n g  n y m p h s  are i n t r o d u c e d  in to  
a c lean glass con ta ine r ,  t h e y  aggrega te  in one  area.  T h e y  
leave th i s  a rea  to  sea rch  for  food a n d  w a t e r  b u t  r e t u r n  to  
i t  aga in  a f t e r  feed ing  or d r ink ing .  Th i s  gregar ious  be- 
h a v i o u r  is s h o w n  bes t  b y  f i rs t  a n d  second  i n s t a r  n y m p h s  
a n d  a p p e a r s  to  be  i m p o r t a n t  in  t he  b io logy  of t he  species. 
As p rev ious ly  r e p o r t e d  b y  WILLIS e t  a l )  t h e  g r o w t h  r a t e  
of y o u n g  n y m p h s  r ea red  i n d i v i d u a l l y  is s lower  t h a n  t h a t  
of n y m p h s  r ea red  in groups .  W e  also con f i rmed  t h a t  t h e  
g r o w t h  r a t e  is inc reased  w h e n  t h e  n y m p h s  a re  a l lowed to  
fo rm aggrega t ions .  T h e  gregar ious  b e h a v i o u r  of cock-  
roaches  ha s  b e e n  c o m p r e h e n s i v e l y  rev iewed b y  ROTH a n d  
WILLIS 4. The  p r e sen t  c o m m u n i c a t i o n  descr ibes  exper i -  
m e n t s  des igned  to d e t e r m i n e  t h e  s i te  of secre t ion  of t he  
ac t ive  mater la l ( s )  respons ib le  for t he  aggrega t ion .  

A c t i v e  m a t e r i a l  was  s h o w n  to  be  p r e s e n t  in t h e  faeces. 
A g roup  of G e r m a n  cockroaches  was a l lowed to  she l t e r  
in a smal l  piece of f i l ter  p a p e r  (3.5 x 7.3 cm) folded in 4, 
d u r i n g  wh ich  t i m e  t h e  p a p e r  b e c a m e  cond i t i oned  b y  
c o n t a m i n a t i o n  w i th  faeces. Some  30-60 f i rs t  i n s t a r  n y m p h s  
were i n t r o d u c e d  in to  a c lean  glass c o n t a i n e r  (11 cm in 
d i a m e t e r  a n d  6.5 c m  in he igh t )  c o n t a i n i n g  t h e  cond i t i oned  
f i l ter  p a p e r  a n d  2 c lean  pieces of t h e  s ame  size as  t h e  
cond i t i oned  piece. T h e  a g g r e g a t i o n  b e h a v i o u r  of t h e  
n y m p h s  was  obse rved .  As s h o w n  in  t h e  Figure ,  m o s t  of 
t he  n y m p h s  h a d  a g g r e g a t e d  in c o n t a c t  w i t h  t h e  condi-  
t ioned  p a p e r  a f t e r  a b o u t  40 min.  S imi lar  resu l t s  were 
o b t a i n e d  w i t h  f i l ter  p a p e r  to  wh ich  faecal  pe l le ts  h a d  been  
aff ixed w i t h  c a r b o x y m e t h y l  cellulose. Aggrega t ions  of B.  
germanica also occur red  to  some e x t e n t  in  response  to  t h e  

faeces of t he  o t h e r  species of cockroaches  such  as Peri- 
planeta americana L. a n d  P. fuliginosa (Serville) b u t  n o t  
to  those  of t h e  l a rvae  of t h e  s i lkworm,  Bombyx mori L. 

Aggrega t ions  also occur red  in response  to  e t h e r  wash-  
ings of t he  b o d y  surface.  W h e n  surface  wash ings  of head ,  
wings,  legs, t h o r a x  a n d  a b d o m e n  were  t e s t e d  for ac t iv i ty ,  
those  of t he  a b d o m e n  were found  to  h a v e  t h e  h ighes t  
a c t i v i t y  to  el ici t  t h e  agg rega t i on  response.  T h e  poss ib i l i ty  
t h a t  t he  ac t ive  m a t e r i a l  m a y  h a v e  been  e x t r a c t e d  f rom 
the  cu t  a n t e r i o r  end  of t h e  a b d o m e n  was  exc luded  b y  t h e  
f ind ing  of a c t i v i t y  in  wash ings  f r o m  a b d o m e n s  w h i c h  h a d  
h a d  t h e  a n t e r i o r  e n d  sealed b y  l iga t ion  before  b e i n g  
excised f rom t h e  t h o r a x .  W h e n  t h e  a b d o m e n  was  d iv ided  
i n to  2 p a r t s  b y  a t r a n s v e r s e  cu t  m a d e  b e t w e e n  t h e  s i x t h  
a n d  e i g h t h  segments ,  t h e  e t h e r  w a s h i n g  of t h e  pos te r io r  
p o r t i o n  was  found  to  be  more  ac t ive  t h a n  t h e  a n t e r i o r  one. 

The  colon, r e c t u m  a n d  ana l  region were sec t ioned  a n d  
s t a ined  w i t h  hema toxy l in - eos in ,  p a r a l d e h y d e - f u c h s i n  a n d  
c h r o m e  a l u m  h e m a t o x y l i n - p h l o x i n  in a n  a t t e m p t  to  
i den t i fy  t h e  si te  of p r o d u c t i o n  of t h e  p h e r o m o n e .  T h e  
colon  a n d  ana l  reg ion  seem to  be  devo id  of s ec re to ry  cells 
b u t  t h e  r e c t u m  possess  6 t h i c k  p a d s  m a d e  u p  a s ingle 
l ayer  of cells w i t h  large  nucle i  a n d  h a v i n g  a n  a p p e a r a n c e  
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A B C 

Three choice test for aggregation of the first nymphs of the German cockroach. (A) A group of the nymphs, approxitnatcly 60 individuals, 
was introduced into a glass pot. (B) After 19 min. A piece of filter paper conditioned by contamination with cockroach faeces was 
located at upper left. (C) After 43 min. 

suggest ive  of secre tory  ac t iv i ty  as previous ly  supporsed  
by  SNODGRASS 5. 

Small  pieces of fi l ter pape r  condi t ioned  by  con t ac t  wi th  
male  cockroaches  which  had  been  depr ived  of the  e ighth,  
n i n t h  and  t e n t h  abdomina l  s egmen t s  did no t  elicit the  
aggrega t ion  response.  N y m p h s  did aggregate ,  however ,  
in response  to  fil ter pape r  i m p r e g n a t e d  wi th  a m e t h a n o l  
ex t r ac t  of t he  r e c t u m  and  pos ter ior  p a r t  of the  colon. 

The resul ts  indica te  t h a t  mate r ia l  hav ing  the  ac t iv i ty  
of an aggrega t ion  p h e r o m o n e  is poss ib ly  p roduced  in t he  
r ec tum and  t h a t  it  is appl ied  to  the  faeces as t h e y  emerge.  
The ac t iv i ty  on the  surface of the  a b d o m e n  is p r e s u m a b l y  
f rom the  same source, t he  spread  of the  ac t ive  subs tances  
over  t he  abdomina l  surface being faci l i ta ted by  the  fluid 
na tu re  of t he  cut icular  wax.  

Cockroaches which  had  had  the i r  an t ennae  a m p u t a t e d  
did no t  aggregate .  This  f inding, t oge the r  wi th  the  observa-  
t ion  t h a t  aggrega t ion  occurs on condi t ioned  fi l ter  pape r  
even  in darkness ,  conf i rms  the  suppos i t ion  t h a t  t he  olfac- 
t o ry  sense p lays  an i m p o r t a n t  role in t he  aggrega t ion  
behaviour .  

I t  has  r ecen t ly  been  known  t h a t  p h e r o m o n e s  serve as 
a t t r a c t a n t s  responsib le  for aggrega t ions  of Lycus loripes 
(Chevrolat)  s Ips conJusus Lec. 7, and  Calotermes flaviollis 
(Fabr . )S .  The  mean ing  of t he  aggregat ion  is, however ,  
d i f fe ren t  in the  insect  species s tudied .  

The  aggrega t ion  p h e r o m o n e  found  in t he  G e r m a n  cock- 
roach  also seems to  serve as a t t r a c t a n t  for t he  aggregat ion.  
I t  is ev iden t  t h a t  th is  p h e r o m o n e  is con ta ined  in faeces 
excre ted  f rom the  cockroach  themse lves  w i t h o u t  regard  

to  sex and n y m p h a l  stages,  and  t h a t  the  gregarious be- 
haviour  of n y m p h y s  favours  the i r  g rowth  and  develop-  
ment .  -A more ex tens ive  pape r  will be publ i shed  elsewhere 9. 

Zusammen/assung. Die La rven  der  Schabe,  Blattella 
germanica L., leben in VerbAnden,  wodurch  ihre Wachs-  
t umsgeschwind igke i t  beschleunig t  wird. Der  Herden in -  
s t i nk t  funk t ion ie r t  auch  im Dunkel ,  n ich t  aber  nach  Ab- 
schne iden  der  Ffihler.  Eine  chemische  Er regungssub-  
s tanz,  die fiir Z u s ammen s i t z en  ve ran twor t l i ch  ist, wurde  
im K o t  gefunden.  Diese wird of fenbar  im R e c t u m  pro-  
duz ier t  und  im K o t  ausgeschieden.  Die Subs t anz  wird  als 
eine Art  yon ((Pheromon~ angesehen,  und es wird  vorge-  
schlagen,  da sie fiir das  Z u s ammen s i t z en  der  Schaben  ver-  
an twor t l i ch  ist, sie als (~Aggregationspheromon,,  zu be- 
zeichnen.  
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Variations of Nucleic Acid Content in the Salivary Glands of Drosophila hydei during Late Larval 
Development 

The D N A  and  R N A  con t en t  of the  sa l ivary  g lands  of 
Drosophila has  been  previous ly  inves t iga ted  by  PATTER- 
SON and  DACKERMAN 1, and  CHEN et  al. *, by  b iochemical  
me thods ,  as well as, for DNA,  b y  h i s t o p h o t o m e t r y  3-5. 
All these  works  were  carr ied  ou t  w i th  the  purpose  of 
de t ec t i ng  the  abso lu te  values  of t he  nucleic acid c o n t e n t  
in t he  m a t u r e  gland,  or in order  to  make  a compar i son  
b e t w e e n  cells of d i f fe rent  genotypes .  

The  only  in fo rma t ion  so far  avai lable  on the  var ia t ions  
of t he  nucleic acids c o n t e n t  in t he  sa l ivary  g lands  dur ing  
the i r  d i f fe rent ia t ion ,  comes  f rom a r ecen t  research  by  

RODMAN e who has  been  able to  follow the  changes  in the  
a m o u n t  of D N A  wi th  the  aid of h i s t o p h o t o m e t r y .  

The inves t iga t ions  r epo r t ed  in the  p re sen t  p a p e r  con- 
cern the  d e t e r m i n a t i o n  by  b iochemica l  m e t h o d s  of the  
nucleic acid c o n t e n t  in t he  sa l ivary  g land  dur ing  the  
per iod in which  the  la te  d i f fe ren t ia t ion  of t he  g land takes  
place in connec t ion  wi th  the  increased nuclear  po l i teny  5. 
For  th is  purpose ,  f rom synchron ized  7 cul tures  of Droso- 
phila hydei St. (wild stock),  we col lected a cons i s t en t  
n u m b e r  of larvae  every  24 h, f rom the  late  second to the  
late th i rd  instar .  Biochemical  d e t e r m i n a t i o n s  of DNA and  


