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n u t r i e n t s  h a v e  b e e n  o b s e r v e d  t o  ge t  c logged  in  t h e  
m i d g u t  a n d  t h u s  cause  a d i s t e n t i o n  of t h e  1st v e n t r i c u l u s .  
S o m e t i m e s  t h e  l a t t e r  m a y  e v e n  r u p t u r e .  

Table showing the distribution of digestive enzymes of the Ieafhoppers 

Name of insect Organ 

E.  herri . . . Salivary 
glands 
midgut  

E. devastans . Salivary 
glands 
Midgut 

T. spectra . . Salivary 
glands 
Midgut 

P. porrectus . Salivary 
glands 
Midgut 

X -- X 

X X X 

X -- X 

X X X 

X 

-- X X 

X 

-- X X 

N 

X X X X 

x x - x 

- x 

- -  X - -  - -  

Note: (i) ' X ' denotes the presence and ' - '  the absence of enzymes. 
(if) The hind gut did not show the presence of these enzymes. 

T h e s e  o b s e r v a t i o n s  s ugges t  t h a t  t h e  spec i f i c i ty  of 
jass ids  to  a p a r t i c u l a r  p l a n t - t i s s u e  is r e l a t e d  to  t h e  
d i s t r i b u t i o n  of e n z y m e s  in t h e i r  d ige s t i ve  t r a c t  and ,  
hence ,  to  t h e i r  c a p a c i t y  to  u t i l ize  v a r i o u s  n u t r i e n t s .  

Thanks are due to Dr. M. L. BHATIA for encouragement in nay 
work. 

K,  N. SAXENA 

D e p a r t m e n t  o[ Z o o l o g y ,  U n i v e r s i t y  o[ D e l h y ,  F e b r u a r y  
15, t 9 5 4 .  

Z u s a m m e n / a s s u n g  

Die Z i k a d e n  E m p o a s c a  k e r r i  u n d  E .  d e v a s t a n s  s a u g e n  
in e r s t e r  L in ie  den  Sa f t  des  Mesophy l lgewebes ,  w / i h r e n d  
Tet t ige l la  spec t ra  u n d  P a r a b o l o c r a t u s  p o r r e c t u s  s ich  h a u p t -  
sAchlich v o m  P h l o e m g e w e b e  ern/~hren.  ]3ei den  meso-  
p h y l l f r e s s e n d e n  F o r m e n  s ind  fo lgende  F e r m e n t e  vor -  
h a n d e n :  Amyla se ,  Ma l t a se ,  I n v e r t a s e ,  a lka l i s che  P ro -  
t e inase ,  P o l y p e p t i d a s e n ,  C h l o r o p h y l l a s e  u n d  a l le in  bei  
E .  kerr i  Lipase .  Die  P h l o e m f r e s s e r  be s i t z en  n u r  Ma l t a se ,  
I n v e r t a s e  u n d  P o l y p e p t i d a s e .  

On the Ovary Development in Queenless 
Worker Bees (Apis mellifica L.) 

I n t r o d u c t i o n .  I f  t h e  q u e e n  of a c o l o n y  of h o n e y b e e s  
gets  lost ,  a new  one  is r e a r e d  f r o m  a fe r t i l ized  egg  or  a 
y o u n g  f e m a l e  l a r v a .  If ,  h o w e v e r ,  in  u queen l e s s  colony, 
no  eggs or  y o u n g  l a r v a e  a re  a v a i l a b l e ,  a d e v e l o p m e n t  
occurs  in  t h e  ova r i e s  of a g r e a t  n u m b e r  of  w o r k e r  bees  
r e s u l t i n g  in t he  p r o d u c t i o n  of h a p l o i d  eggs f rom w h i c h  
o n l y  d r o n e s  emerge .  As  l ong  as  a q u e e n  is p r e s e n t  in  a 
colony,  t he  ovar i e s  of t he  w o r k e r  bees  r e m a i n  s m a l l  a n d  
u n d e v e l o p e d  w i t h  no  d i f f e r e n t i a t i o n  in t h e  ovar io les .  
T h u s  t h e  p resence  of t h e  q u e e n  p r e v e n t s  t h e  deve lop -  
m e n t  of t h e  w o r k e r  bee  ova ry .  T h e  n a t u r e  of t h e  f ac to r s  
r e spons ib l e  for  t h e  i n h i b i t i o n  of t h e  w o r k e r  bee  o v a r y  in 
a q u e e n - r i g h t  co lony  is st i l l  u n k n o w n ,  a n d  so fa r  exper t -  

m e n t a l  d a t a  c o n c e r n i n g  t h i s  p r o b l e m  are  s c a n t y  and  
c o n t r a d i c t o r y  I. 

I n  a n  a t t e m p t  to  o b t a i n  m o r e  i n f o r m a t i o n  on  th i s  
p r o b l e m ,  e x p e r i m e n t s  were  p e r f o r m e d  w i t h  smal l  
g r o u p s  of bees  k e p t  u n d e r  l a b o r a t o r y  cond i t i ons .  

M a t e r i a l  a n d  me thods .  V e r y  y o u n g  w o r k e r  bees, 
e m e r g i n g  f r o m  a c o m b  w i t h  sea led  b r o o d  in a n  i n c u b a t o r ,  
were  used  as e x p e r i m e n t a l  m a t e r i a l .  W i t h i n  24 h a f te r  
e m e r g e n c e ,  g r o u p s  of a b o u t  50 bees  were  t r a n s f e r r e d  
i n t o  LIEBEFELDER e x p e r i m e n t a l  cages.  T h e  caged  bees  
were  k e p t  a t  30°C t h r o u g h o u t  t h e  e x p e r i m e n t  a n d  
s u p p l i e d  w i t h  food  a n d  w a t e r  ad  l i b i t u m .  T h e  food 
cons i s t ed  of s u g a r  c a n d y  c o n t a i n i n g  bee  g a t h e r e d  pol len  
in  a c o n c e n t r a t i o n  of 15 % of  t h e  d r y  suga r .  ( F o r  f u r t h e r  
de t a i l s  of  t h i s  m e t h o d  of  k e e p i n g  bees  seeL) A f t e r  a b o u t  
3 weeks ,  t h e  bees  were  k i l l ed  w i t h  c h l o r o f o r m  a n d  
d i s s ec t ed  u n d e r  7 0 %  alcohol ,  T h e  d e v e l o p m e n t  of the  
ova r i e s  was  s t u d i e d  u n d e r  a b i n o c u l a r  m i c r o s c o p e  us ing  
t h e  c l a s s i f i ca t ion  of d e v e l o p m e n t a l  s t ages  as g iven  by  
H E s s  8. A c c o r d i n g  to  t h i s  m e t h o d ,  t h e  degree  of devel-  
o p m e n t  is qua l i f i ed  b y  t h e  f igures  1-5,  r e p r e s e n t i n g  a 
d e v e l o p m e n t  of r e s p e c t i v e l y  none ,  f i r s t  s igns,  d i s t inc t ,  
h i g h  a n d  h ighes t ,  B a s e d  on  t h e  s i t u a t i o n  in  a n o r m a l  bee 
co lony ,  t h e  s t ages  1 a n d  2 were  c o n s i d e r e d  as u n d e v e l -  
o p e d  a n d  o n l y  t h e  s t a g e s  3, 4, a n d  5 us d e v e l o p e d .  

R e s u l t s .  I n  p r e l i m i n a r y  e x p e r i m e n t s ,  i t  was  o b s e r v e d  
t h a t  t h e  degree  of d e v e l o p m e n t  of t h e  ova r i e s  of  y o u n g  
w o r k e r  bee s  c a g e d  w i t h o u t  a q u e e n  is h i g h l y  d e p e n d e n t  
o n  t h e  a m o u n t  of po l len  c o n s u m e d .  I n  o r d e r  to  e l i m i n a t e  
as fa r  as poss ib le  t h e  v a r i a b l e  f a c t o r  of po l len  in t ake ,  
w h i c h  m i g h t  i n f luence  t h e  resu l t s ,  t h e  bees  were  forced 
to  c o n s u m e  t h e  po l len  b y  i n c o r p o r a t i o n  in  s u g a r  candy .  
A po l l en  c o n c e n t r a t i o n  of 15 % was  su f f i c i en t  t o  o b t a i n  
a d e v e l o p m e n t  of m o r e  t h a n  50 % of t h e  ovar i e s  w i t h i n  a 
pe r iod  of 21 d @ s .  A t  h i g h e r  po l l en  c o n c e n t r a t i o n s  m a n y  
bees  died,  a p p a r e n t l y  as a r e s u l t  of a c c u m u l a t i o n  of 
i nd iges t i b l e  m a t e r i a l  in  t h e  gu t .  I n  s u b s e q u e n t  exper i -  
m e n t s  a po l l en  c o n c e n t r a t i o n  of  15 % was  t h e r e f o r e  used.  

U n d e r  t h e  c o n d i t i o n s  of o u r  e x p e r i m e n t s ,  t h e  p resence  
of a q u e e n  r e s u l t e d  in  a c o m p l e t e  i n h i b i t i o n  of o v a r y  
d e v e l o p m e n t  of t h e  w o r k e r  bees  d u r i n g  t h e  f i r s t  t h r ee  
weeks ,  whe reas ,  in  t h e  c o n t r o l s  w i t h o u t  a q u e e n ,  t he  
n u m b e r  of d e v e l o p e d  ova r i e s  a f t e r  t h r e e  weeks  va r i ed  
b e t w e e n  50 a n d  100%.  A v i rg in  q u e e n  p r e v e n t e d  t he  
o v a r y  d e v e l o p m e n t  as wel l  as a m a t e d  one.  More  sur-  
p r i s ing  was  t h e  o b s e r v a t i o n  t h a t  t h e  i n h i b i t i n g  in f luence  
is n o t  o n l y  e x e r t e d  b y  a l iv ing  q u e e n  b u t  a lso b y  the  
p r e sence  of a d e a d  one.  I n  gene ra l  t h e  e f fec t  of dead  
q u e e n s  d e c r e a s e d  w i t h  i n c r e a s i n g  t i m e  a f t e r  t h e  queen  
h a d  b e e n  ki l led ,  b u t  in  some  e x p e r i m e n t s  e v e n  a f t e r  12 
m o n t h s  a d i s t i n c t  i n h i b i t i o n  was  o b t a i n e d ,  

I n  f u r t h e r  e x p e r i m e n t s  i t  t u r n e d  o u t  t h a t  especia l ly  
c e r t a i n  p a r t s  of a d e a d  q u e e n  a t t r a c t  t h e  w o r k e r  bees  
a n d  e x e r t  a d i s t i n c t  in f luence .  I f  o n l y  t h e  h e a d  of a 
q u e e n  was  p r e s e n t  a n  a l m o s t  c o m p l e t e  s u p p r e s s i o n  of 
o v a r y  d e v e l o p m e n t  was  o b t a i n e d .  T h e  in f luence  of an  

I G. HESS, (Jber den Einlluss der Weisellosigkeit and des Frucht- 
barkeitsvitamins E auf die Ovarien der Bienenarbeiterin, Beth. 
Schweiz. Bienenz. 1, 33 (1942). - A. MCSSBIEHLER, Die Bedeutung 
dusserer Ein/lasse and der Corpora allata bet der A flerweiselentstehung 
yon Apis  melli[ica, Z. vgL Physiol. 34, 207 (1952). - J. PAIN, L'ali- 
mentation et le ddveloppement des ovaires ehe* l' ouvri~re d' abeille, Arch. 
int. Physiol. ri9, 203 (1951); La ~substance de [dconditd~ darts le dd- 
veloppement des ovaires des ouvri~res d'abeilles (Apis mdli]ica L.). 
Critique des travaux de M~SSBICHLER, Insectes Sociaux I, 59 (1954). 

2 A. P. DE GROOT, Protein and Amino Acid Requirements ot the 
Honeybee (Apis melli/ica L.), Physiol. Comp. Oeeol. 3, 197 (1953). 

a G. HESS, L~'ber den Einflu,~s der Weisellosigke# und des Frucht- 
barkeitsvitamins E au[ die Ovarien der Bienenarbeiterin, Beth. 
Schweiz. Bienenz. 1, 83 (194B). 
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Table 

Number of ovaries in stage 1-5 

Queenless 1 . . . . . . . . . . . . . . . . . . .  
Queenless 2 . . . . . . . . . . . . . . . . . . .  
Dead fecundated queen (fleshly killed) . . . . . . . .  
Dead virgin queen (10 days) . . . . . . . . . . . .  
Dead fecundated queen (I0 months) . . . . . . . . .  
Dead virgin queen (12 mouths)  . . . . . . . . . . .  
Dead fecundated queen head . . . . . . . . . .  

thorax  . . . . . . . . .  
abdomen . . . . . . . .  

1 

5 

36 
44 
23 
43 

41 

10 
3 

13 
22 

4 

15 
2 

i0 
6 
2 

2 
3 

10 
4 

5 
Percent 

developed 

67 
82 

4 
0 
4 

22 
0 

63 
13 

Inhibition of ovary development by dead queens or separated queen head, thorax and abdomen. 

i so la t ed  q u e e n  a b d o m e n  was  s o m e w h a t  less, whe reas  t h e  
t h o r a x  e x e r t e d  no  d i s t i n c t  in f luence .  T h e  resu l t s  of  o n l y  
one  of  t h e  e x p e r i m e n t s  s h o w i n g  a c l ea r  e f fec t  of d e a d  
q u e e n s  or  p a r t s  of i t  a re  g iven  in t h e  t ab l e .  

I n  o r d e r  to  i n v e s t i g a t e  t h e  s ign i f icance  of d i r ec t  
(mechan ica l )  a n d  i n d i r e c t  c o n t a c t  b e t w e e n  q u e e n  a n d  
w o r k e r  bees  for  t h e  i n h i b i t i o n  of o v a r y  d e v e l o p m e n t ,  
t h r ee  e x p e r i m e n t a l  cages  w i t h  50 bees  in each  were  
f a s t e n e d  a g a i n s t  e a c h  o t h e r .  T he  m i d d l e  cage c o n t a i n i n g  
a q u e e n  was  s e p a r a t e d  f r o m  t h e  one  b y  a s ingle l aye r  
of gauze  w h i c h  p r e v e n t e d  t h e  pa s s age  of t he  bees,  a n d  
f rom t h e  o t h e r  b y  t w o  s u c h  l aye r s  of gauze  a t  a d i s t ance  
of  a b o u t  20 r am.  A n y  d i r e c t  c o n t a c t  of t h e  queen less  
bees  in  t h e  l a t t e r  cage  w i t h  t h e  q u e e n  was  imposs ib le .  I n  
these  e x p e r i m e n t s ,  d e v e l o p m e n t  of  t h e  ovar i e s  on ly  
o c c u r r e d  in t h e  bees  s e p a r a t e d  f r o m  t h e  q u e e n  b y  t h e  
d o u b l e  gauze  wMI. T h u s  t h e  bees ,  w h i c h  were  n o t  
a l lowed  a d i r e c t  c o n t a c t  w i t h  t h e  q u e e n  or  t h e  q u e e n  
a t t e n d a n t s  b y  m e a n s  of t o n g u e  or  a n t e n n a e ,  d e v e l o p e d  
the  ovar i e s  whi le  t h e  o t h e r s  d id  no t .  

I n  a n o t h e r  e x p e r i m e n t ,  t w o  cages  w i t h  50 bees  in each  
a n d  one  c o n t a i n i n g  a q u e e n  were  s e p a r a t e d  p a r t l y  b y  a 
zinc p la t e ,  p a r t l y  b y  gauze .  T h e  cage  w i t h  t he  q u e e n  
was d i v i d e d  i n t o  two  c o m p a r t m e n t s  b y  m e a n s  of a q u e e n  
exc luder .  T h e  q u e e n  was  p l aced  in t h e  c o m p a r t m e n t  
s e p a r a t e d  f r o m  t h e  queen l e s s  bees  b y  t h e  zinc p la te .  
In  t h i s  w a y  t h e  queen l e s s  bees  were  u n a b l e  to  t o u c h  the  
queen .  I n d i r e c t  c o n t a c t  was  poss ib le  b y  m e a n s  of t h e  
bees  w h i c h  cou ld  p a s s  t h e  q u e e n  exc lude r .  I n  t h i s  ex-  
p e r i m e n t  t h e  ova r i e s  of t h e  queen l e s s  bees  were  n o t  
i n h i b i t e d ,  w h i c h  p o i n t s  to  t h e  n e c e s s i t y  of a d i r e c t  
c o n t a c t  b e t w e e n  e a c h  w o r k e r  bee  a n d  t h e  q u e e n  for  t h e  
i n h i b i t i o n  of  t h e  ovar ies .  

C o m p a r a b l e  r e su l t s  were  o b t a i n e d  in e x p e r i m e n t s  
w i t h  d e a d  queens .  I f  a d e a d  q u e e n  was  s u r r o u n d e d  b y  
gauze  in s u c h  a w a y  t h a t  t h e  w o r k e r  bees  were  u n a b l e  to  
to  t o u c h  it,  t h e  ova r i e s  d e v e l o p e d  to  t h e  s a m e  e x t e n t  as 
w i t h o u t  a queen ,  w h e r e a s  in  t h e  con t ro l s  w i t h  a dead  
q u e e n  n o t  s u r r o u n d e d  b y  gauze  o v a r y  d e v e l o p m e n t  was  
suppres sed .  

F r o m  t h e s e  e x p e r i m e n t s ,  we are  i nc l i ned  to  conc lude  
t h a t  i t  is n e i t h e r  t h e  o d o u r  of t h e  queen ,  n o r  t h e  ac t ive  
t r a n s f e r  of c e r t a i n  s u b s t a n c e s  f r o m  t h e  w o r k e r  bees  to  
t h e  q u e e n  or  conve r se ly ,  w h i c h  a c c o u n t s  for  t h e  r e su l t s  
o b t a i n e d .  A logica l  e x p l a n a t i o n  s e e m s  to  b e  t h e  p r e sence  
of a s u b s t a n c e  o n  t h e  su r f ace  of t h e  q u e e n  w h i c h  a f t e r  
c o n s u m p t i o n  b y  t h e  w o r k e r  bees  i n h i b i t s  t h e  deve lop -  
m e n t  of t h e  ovar ies .  

To  t e s t  t h i s  h y p o t h e s i s ,  d e a d  q u e e n s  were  e x t r a c t e d  
w i t h  e t h a n o l  in  a S o x h l e t  a p p a r a t u s .  In  t h e  p r e s e n c e  
of a n  e x t r a c t e d  q u e e n ,  a b o u t  t h e  s a m e  d e v e l o p m e n t  of  
t h e  ova r i e s  was  o b t a i n e d  as s h o w n  b y  c o n t r o l  bees  
w i t h o u t  a queen ,  whi le  a q u e e n  w h i c h  was  e x t r a c t e d  b u t  
a f t e r w a r d s  i m p r e g n a t e d  w i t h  t h e  e x t r a c t i o n  f lu id  
i n h i b i t e d  t h e  ova r i e s  a l m o s t  c o m p l e t e l y .  A b o u t  t h e  
s a m e  r e su l t s  were  o b t a i n e d  if t h e  q u e e n s  were  e x t r a c t e d  
w i t h  a c e t o n e  i n s t e a d  of e t h a n o l .  

T h e s e  o b s e r v a t i o n s  s u p p o r t  t he  a b o v e - m e n t i o n e d  
h y p o t h e s i s .  F u r t h e r  e x p e r i m e n t s  a re  needed ,  howeve r ,  
to  a l low a m o r e  de f in i t e  conc lus ion .  

A. P.  DE GROOT a n d  STIEN VOOGD 

Laboratory o~ Comparative Physiology, University o/ 
Utrecht, March 8, t954. 

Zusammen/assung 
G r u p p e n '  y o n  50 J u n g b i e n e n  w u r d e n  in k l e inen  Ver-  

suchsk / i f igen  im T h e r m o s t a t e n  be i  30°C g e h a l t e n  u n d  
m i t  Z u c k e r t e i g  + 15 % Po l l en  ge f i i t t e r t .  Bei  A n w e s e n h e i t  
e ine r  K 6 n i g i n  e n t w i c k e l t e n  s ich  ihre  O v a r i e n  n i c h t .  O h n e  
K 6 n i g i n  w a r e n  j e d o c h  die O v a r i e n  bei  T 6 t u n g  n a c h  3 
W o c h e n  d e u t l i c h  e n t w i c k e l t .  D ie  h e m m e n d e  W i r k u n g  
g e h t  n i c h t  n u r  y o n  dc r  l e b e n d e n  KSn ig in  aus :  a u c h  bei  
A n w e s e n h e i t  e ine r  t o t e n  K S n i g i n  u n t e r b l e i b t  die Ova -  
r i e n e n t w i c k l u n g .  E s  gen i i g t e  soga r  b loss  d e r e n  K o p f  
ode r  A b d o m e n  ; d e r  T h o r a x  h i n g e g e n  w a r  n i c h t  d e u t l i c h  
w i r k s a m .  F i i r  d a s  Z u s t a n d e k o m m e n  de r  h e m m e n d e n  
W i r k u n g  i s t  d i r e k t e r  K o n t a k t  j e d e r  e i n z e l n e n  A r b e i t e r i n  
m i t  de r  K 6 n i g i n  bzw.  d e r e n  e r w A h n t e n  K 6 r p e r t e i l e n  
e r fo rde r l i ch .  Mi t  A l k o h o l  o d e r  A z e t o n  e x t r a h i e r t e  
K 6 n i g i n n e n  w a r e n  u n w i r k s a m ;  n a e h  I m p r ~ g n i e r u n g  m i t  
de r  E x t r a k t f l i i s s i g k e i t  w i r k t e n  sie w iede r  h e m m e n d .  

Aus  d e n  V e r s u c h e n  s c h e i n t  s o m i t  hervorzugehen, das s  
die E n t w i c k l u n g  de r  A r b e i t e r i n n e n - O v a r i e n  n o r m M e r -  
weise d e s h a l b  u n t e r b l e i b t ,  wel l  j ede  e inze lne  A r b e i t e r i n  
in d i r e k t e m  K o n t a k t  v o m  K 6 r p e r  de r  K 6 n i g i n  e ine  
S u b s t a n z  a u f n i m m t ,  we lche  die O v a r i e n e n t w i c k l u n g  
h e m m t ,  

Augenrf i ckb i ldung  und Lichts inn  
bei Anoptichthys jordani H u b b s  und  Innes  

B l i n d e  H 6 h l e n f i s c h e  s i nd  aus  v e r s c h i e d e n e n  F a m i I i e n  
u n d  aus  g a n z  v e r s c h i e d e n e n  R e g i o n e n  b e k a n n t :  so  Stygi- 
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