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fatto che deve sempre essere tenuto  presente nella 
valutazione dei singoli reperti citochimici che ad essi si 
riferiscono e che pug facilitate la spiegazione di ta]uni 
loro comportament i  apparentemente  anormali. I molti 
elementi  gi~t raccolti in proposito, saranno discussi in 
altra sedeL 

Per ora mi preme sottotineare il fatto che l'esistenza 
nei granuli neutro]ili di una componente lipidica risulta 
inequivocabilmente con/ermata, e che le divergenze esistenti 
/ra il comportamento di tall granuli e quello delle pi~ 
comuni localizzazioni lipidiche di altri tessuti, non in/ir- 
mano il signi]icato tradizionale ]in'ora attribuito alia 
sudano/ilia dei granuli neutro/ili. 

S.. PI~.RUGI N 12 

lsliluto di Patologia medica dell'Universitd~ di Modena 
e [stituto di A nalomia comparata dell' Universit~ di Pavia, 
il 11 maggio 7954. 

Summary  
On the grounds of cytochemical findings and of 

critical arguments,  the author reaffirms that  the 
sudanophil ia  o f  neutrophile leucocytes depends on 
their lipidic content  and not  on some chemical combina- 
tion of the dyes with cytoplasmic constituents,  as yet 
unexplained, as suggested by LILLIE and BURTNER, and 
by  GOMORI. 

1 S, PERUG1NI e D. BOTTINO (in stampa). - S. PERUGINI e .XI, 
SOLDATI, Biol. Latina (in stampa) ; Riv. Istoeh. norm. pat. (instampa). 
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Feeding Habits and P h y s i o l o g y  o f  D i g e s t i o n  of 
C e r t a i n  L e a f h o p p e r s  H o m o p t e r a :  Jassidae 

Invest igat ions on the feeding habits of certain leaf- 
hoppers have revealed that  they show a certain degree 
oi specificity to a part icular  plant  tissue for drawing 
their food-sap. On this basis they can be grouped into 
two categories. One of these includes forms which feed 
mainly upon the mesophyI1 tissue. The species recorded 
under this category are: Empoasca bi/urcata DeL., E. 
erigeron DeL., E. /ilamenta DeL., E. abrupla DeL., and 
E. maligna (Walsh) (SMITH and PoosX), and Typhlocyba 
pomayia MCATEE (t:~UTMAN2). The other category in- 
cludes forms which suck the sap primarily from the 
vascular bundles, part icularly from the phloem tissue. 
The species recorded under this group are: Empoasca 
/abae (HARRIS) (SMITH and Poosl),  Homalodisea tri- 
querta (Fab.) (KING and CooIO), Graphocephala versuta 
(Say) (KING and COOK3), Eutettix teneUus Bak. (BENNET4), 
Cieadulina mobila (Naude) (STOREYS), Macropsis trima- 
culata (Fitch} (PUTMAN2), and M. insignis (Van Duzee) 
(PUTMAN2). 

The significance of this specificity to a particular 
plant  tissue shown by jassids is not  clear. In  the case of 
Eutettix tenellus, which feeds upon the phloem tissue of 
sugar-beet petioles, FIFE and FRAMPTON e have shown 
tha t  the stylets of this insect are guided to their oh- 

a F. F. SMITH and F. W. Poos, J. Agri. Res. 43, 267 (1931). 
2 ~V. L. PUTMAY, Canad. Ent. 73, 39 (1941). 
3 W. V. I~:ING and W. S. COOK, U. S. Dep. Agri. Teeh. Bull, No. 

296 (1932). 
4 C. W. B~NET, J. Agri. Res. 4S, 665 {1932). 
5 1~I. H. STOREY, Proc. Roy. Soc. (London) [B] 12a, 455 (1938). 
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jective by a pH gradient  which exists between the 
epidermis and the phloem. Their experiments,  however, 
do not throw light on the physiological value of this 
tissue-specificity. Experiments  of BENNET 1 on the same 
leafhopper reveal that  the individuals fed on the 
parenchyma of sugar-beet petiole show a much higher 
rate of mortal i ty  than  do those fed On the phloem tissue. 
This indicates tha t  the parenehyma does not  serve as a 
favorable source of food for these insects. 

Fur ther  elucidation of the physiological relationship 
between the leafhoppers and the plant  tissue at tacked 
requires a knowledge of their physiology of digestion. 
At present our knowledge of this aspect is confined to 
HEREORD'S 2 record of the occurrence of two enzymes, 
diastase and invertase, in the salivary secretion of 
Empoasca solana DeL. The s tudy of this aspect was, 
therefore, taken up in four species of jassids, namely, 
Empoasca kerri Fruthi ,  E. devastans Dist., Tettigella 
spectra (Sign.) and Parabotocratus porrectus Walk. 

The methods employed for the s tudy of stylets '  track 
through the plant  tissue were those adopted by SMITH 3 
and PUTMAN 4. For the determinat ion of digestive 
enzymes the usual practice of preparing the extracts of 
digestive organs by grinding was avoided in order to 
exclude the endoenzymes. The lat ter  are not  liberated in 
the lumen of the gut and, hence, cannot  take part  in the 
digestion of food prior to its absorption. Only the 
contents  of the lumen were drawn out and tested for the 
presence of various enzymes. The technique for their 
detection is described elsewhere. 

Of the four species included in the present study, 
TettigeIla spectra, and Parabolocratus porrectus confine 
their feeding to plants of the iamily Graminae,  They 
show a great preference for doobgrass (Cynodon dactylon), 
maize (Zea mays), and, sometimes also for paddy (Oryza 
saliva). On the other hand, Empoasca kerri and E. deva- 
starts do not  feed on gramineous plants.  E. kerri feeds 
mostly on plants  of pigeon pea (Ca]anus indicus), potato 
(Solanum tuberosum) and castor (Ricinus communis) 
whileE, davastans feeds on malvaceous plants like cotton 
(Gossypium spp.). Hibiscus spp., and also on potato, 
and br injal  (Solanum melongena). The first two species 
suck the sap from the phloem tissue while the la t ter  two 
feed mostly on the mesophyll tissue. 

The dis t r ibut ion of enzymes in different parts of the 
digestive t ract  is shown in the accompanying table. I t  is 
apparent  from this table tha t  the enzymes present in the 
mesophyll-feeding E. kerri and E. devastans are : amylase, 
maltase, invertase, alkaline proteinase, polypeptidases, 
chlorophyllase and, in E. kerrionly, lipase. Theseenzymes 
act upon starch, maltose, sucrose, proteins, polypeptides, 
chlorophyll and fat globules respectively to yield diffus- 
able substances. On the other hand, in the phloem- 
feeding jassids, T. spectra and P. porrectus, the enzymes 
amylase, proteinase, lipase and chlorophyllase are ab- 
sent. Hence, these insects cannot  utilise nondiffusable 
substances like starch, nat ive proteins and lipids, which 
are abundan t  in the mesophyll cells. The sap in the 
phloem is, however, rich in soluble substances which are 
either already in a diffusable state or can be rendered 
diffusable by  the enzymes present in these insects. When 
they are artificially fed on solutions of starch, casein, 
gluten or oil emulsion they die much more quickly than  
do the individuals fed on solutions of maltose, cane 
sugar, glucose and t ryptophane.  In the former case the 

I C. W. BENNET, J. Agri. Res. 48, 665 (1932). 
2 G. V. B. HERFORD, Ann. Appl. Biol. °2, 301, .q06 (19.25). 
3 K. M. SMITH, Ann. Appl. Biol. 13, 109 (1926}. 
4 W. L. PCTMAN, Canad. Ent. 73, 39 (1941). 
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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  
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