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fatto che deve sempre essere tenuto presente nella
valutazione dei singoli reperti citochimici che ad essi si
riferiscono e che puo facilitare la spiegazione di taluni
loro comportamenti apparentemente anormali. I molti
elementi gid raccolti in proposito, saranno discussi in
altra sedel.

Per ora mi preme sottolineare il fatto che Uesistenza
nei granuli neutvofili di una componente lipidica visulia
inequivocabilmente confermata, e che le divergenze esistenti
fra il comportamento di tali granuli e quello delle pin
comuni localizzazioni lipidiche di altvi tessuti, non infiv-
mano il signijicato tradizionale fin'ora aityibuito alla
sudanofilia det granuli neutvofili.
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Istituto di Palologia wmedica dell’ Universita di Modena
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il 77 maggio 1954.
Summary

On the grounds of cytochemical findings and of
critical arguments, the author reaffirms that the
sudanophilia -of 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 Lirrir and BUrRTNER, and
by GomoRrIL

1 S, PerucINI ¢ D. Borrivo (in stampa). -~ S. PERUGINI e M,
Sorpatl, Biol. Latina (instampa); Riv. Istoch, norm. pat. (instampa).

2 Borsista del Consiglio Nazionale delle Ricerche presso 1'Isti-
tuto di Anatomia Comparata dell’Universitd di Pavia.

Feeding Habits and Physiology of Digestion of
Certain Leafhoppers Homoptera: Jassidae

Investigations on the feeding habits of certain leaf-
hoppers have revealed that they show a certain degree
ot specificity to a particular 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 mesophyll tissue, The species recorded
under this category are: Empoasca bifurcata Del., E.
evigevon Del.., E. filamenta Del.., E. abrupta DeL.., and
E. maligna (Walsh) (Smits and Poos?), and Typhlocyba
pomaria McATee (Purman?). The other category in-
cludes forms which suck the sap primarily from the
vascular bundles, particularly from the phloem tissue.
The species recorded under this group are: Ewmpoasca
fabae (HARRIS) (Smrre and Poos?), Homalodisca tvi-
querta (Fab.) (King and Coox3), Graphocephala versuta
(Say) (Kincand Coox3), Eutettix tenellus Bak. (BENNETY),
Cicadulina mobila (Naude) (StorEY?), Macropsis trima-
culata (Fitch} (Putman?®), and M. iusignis (Van Duzee)
{Purman?).

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, F1rE and FramproN® have shown
that the stylets of this insect are guided to their ob-
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jective by a pH gradient which exists between the
cpidermis and the phloem. Their experiments, however,
do not throw light on the physiological value of this
tissue-specificity. Experiments of BENNET! on the same
leafhopper reveal that the individuals fed on the
parenchyma of sugar-beet petiole show a much higher
rate of mortality than do those fed on the phloem tissue.
This indicates that the parenchyma does not serve as a
favorable source of food for these insects.

Further elucidation of the physiological relationship
between the leafhoppers and the plant tissue attacked
requires a knowledge of their physiology of digestion.
At present our knowledge of this aspect is confined to
HEeRrFoRrD’s? record of the occurrence of two enzymes,
diastase and invertase, in the salivary secretion of
Ewmpoasca solana Del.. The study of this aspect was,
therefore, taken up in four species of jassids, namely,
Empoasca kevri Pruthi, E. devastans Dist., Tettigella
spectra {Sign.) and Parabolocratus porrecius Walk.

The methods employed for the study of stylets’ track
through the plant tissue were those adopted by SmitH?
and Purmant For the determination of digestive
enzymes the usual practice of preparing the extracts of
digestive organs by grinding was avoided in order to
exclude the endoenzymes. The latter 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,
Teltigella spectra and Parabolocratus porrectus confine
their feeding to plants of the family Graminae. They
show a great preference for doobgrass (Cynodondaciylon),
maize (£ea mays), and, sometimes also for paddy (Oryza
sativa). On the other hand, Empoasca kervi and E. deva-
stans do not feed on gramineous plants. E. kervi feeds
mostly on plants of pigeon pea (Cajanus indicus), potato
(Solanum tubevosum) and castor {Ricinus communis)
while E., davastans feeds on malvaceous plants like cotton
(Gossypium spp.), Hibiscus spp., and also on potato,
and brinjal (Solanum melongena). The first two species
suck the sap from the phloem tissue while the latter two
feed mostly on the mesophyll tissue.

The distribution of enzymes in different parts of the
digestive tract is shown in the accompanying table. It is
apparent from this table that the enzymes present in the
mesophyll-feeding E. kerri and E. devastans are: amylase,
maltase, invertase, alkaline proteinase, polypeptidases,
chlorophyllase and, in E. kervionly, 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, native proteins and lipids, which
are abundant 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 tryptophane. In the former case the
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nutrients have been observed to get clogged in the
midgut and thus cause a distention of the 1% ventriculus,
Sometimes the latter may even rupture,

Table showing the distribution of digestive enzymes of the leafhoppers
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E. kerri . Salivary | X | — | X | = | — | — | —
glands
midgut X | X x| x| X]|x]X
E. devastans . | Salivary
glands X | =i x| —=—1=1=-=1=
Midgut X I X | X {x]|xX|—-]Xx
T. spectra . Salivary
glands - |- xt=t~-1-1==
Midgut — | x| X |=x|~-1=
P. porrectus . | Salivary
glands - |-l ®x]{=-1=-1-1=-
Midgut — | x| x|=-x]|-1-

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

These observations suggest that the specificity of
jassids to a particular plant-tissue is related to the
distribution of enzymes in their digestive tract and,
hence, to their capacity to utilize various nutrients.

Thanks are due to Dr. M. L. BuariA for encouragement in my
work.

K. N. SAXENA

Department of Zoology, University of Delhy, February
73, 71954.

Zusammenfassung

Die Zikaden Empoasca kerri und E. devastans saugen
in erster Linie den Saft des Mesophyllgewebes, wahrend
Tettigella spectva und Parabolocratus porrectus sich haupt-
sachlich vom Phloemgewebe erndhren. Bei den meso-
phyllfressenden Formen sind folgende Fermente vor-
handen: Amylase, Maltase, Invertase, alkalische Pro-
teinase, Polypeptidasen, Chlorophyllase und allein bei
E. kerri Lipase. Die Phloemfresser besitzen nur Maltase,
Invertase und Polypeptidase.

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

Introduction. 1f the queen of a colony of honeybees
gets lost, a new one is reared from a fertilized egg or a
yvoung female larva. If, however, in a gqueenless colony,
no eggs or young larvae are available, a development
occurs in the ovaries of a great number of worker bees
resulting in the production of haploid eggs from which
only drones emerge. As long as a queen is present in a
colony, the ovaries of the worker bees remain small and
undeveloped with no differentiation in the owvarioles.
Thus the presence of the queen prevents the develop-
ment of the worker bee ovary. The nature of the factors
responsible for the inhibition of the worker bee ovary in
a queen-right colony is still unknown, and so far experi-
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mental data concerning this problem are scanty and
contradictoryl.

In an attempt to obtain more information on this
problem, experiments were performed with small
groups of bees kept under laboratory conditions.

Material and wmethods. Very vyoung worker bees,
emerging from a comb with sealed brood in an incubator,
were used as experimental material. Within 24 h after
emergence, groups of about 50 bees were transferred
into LIEBEFELDER experimental cages. The caged bees
were kept at 30°C throughout the experiment and
supplied with food and water ad libitfum. The food
consisted of sugar candy containing bee gathered pollen
in a concentration of 15% of the dry sugar. {For further
details of this method of keeping bees see?.) After about
3 weeks, the bees were killed with chloroform and
dissected under 709, alcohol. The development of the
ovaries was studied under a binocular microscope using
the classification of developmental stages as given by
Hess® According to this method, the degree of devel-
opment is qualified by the figures 1-5, representing a
development of respectively none, first signs, distinct,
high and highest. Based on the situation in a normal bee
colony, the stages 1 and 2 were considered as undevel-
oped and only the stages 3, 4, and 5 as developed.

Results. In preliminary experiments, it was observed
that the degree of development of the ovaries of young
worker bees caged without a queen is highly dependent
on the amount of pollen consumed. In order to eliminate
as far as possible the variable factor of pollen intake,
which might influence the results, the bees were forced
to consume the pollen by incorporation in sugar candy.
A pollen concentration of 159% was sufficient to obtain
a development of more than 50 % of the ovaries within a
period of 21 days. At higher pollen concentrations many
bees died, apparently as a result of accumulation of
indigestible material in the gut. In subsequent experi-
ments a pollen concentration of 15 9% was therefore used.

Under the conditions of our experiments, the presence
of a queen resulted in a complete inhibition of ovary
development of the worker bees during the first three
weeks, whereas, in the controls without a queen, the
number of developed ovaries after three weeks varied
between 50 and 1009%. A virgin queen prevented the
ovary development as well as a mated one. More sur-
prising was the observation that the inhibiting influence
is not only exerted by a living queen but also by the
presence of a dead one. In general the effect of dead
queens decreased with increasing time after the queen
had been killed, but in some experiments even after 12
months a distinct inhibition was obtained.

In further experiments it turned out that especially
certain parts of a dead queen attract the worker bees
and exert a distinct influence. If only the head of a
queen was present an almost complete suppression of
ovary development was obtained. The influence of an
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