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Electron Microscope Evidence for Nerves in
the Mandibular Stylets of the Green Peach
Aphid
Frowm his morphological investigation of the black bean
aphid, Aphis fabae Scop., Weber! concluded that the
stylets do not contain nerves, and he showed the central
mandibular duct to be empty. Weber’s interpretation
has been implicitly accepted and aphid stylets have been
considered merely as needle-like, non-living, chitinous

bristles.

On the basis of feeding behaviour, however, at least
one earlier worker? concluded that the stylots must have
innervated chemoreceptors. Without better evidence
this view had little support until Bradley®* found that
amputation of the tip of a single mandibular stylet or
insertion of the intact stylet tip into various solutions
such as nitric acid, formalin, or procaine prevented
feeding but greatly increased larviposition. He suggested
that mandibular stylets have nerves and observed that
their central duet is filled with a material which can
sometimos be pulled as a thread from the cut end of the
stylet. He was unable to stain or otherwise investigate it.
Further work® failed to produce electrophysiological
ovidence for nerves within aphid stylets, but the idea was
not abandoned.

Electron microscopy was necessary, but there were
many technical difficulties involved in fixation and
sectioning of these small hard structures with central
canals. Van Hoof® published electron mierographs of
fixed and sectioned stylets of Myzus persicae (Sulzer),
but the mandibular ducts appeared empty. Several
attempts have been made to investigatc sections of
aphid stylets at Vancouver, and from hundreds of sections
we have at last obtained about thirty acceptable electron
micrographs. We present here conclusive morphological
evidence for nerves within the central duct of the mandi-
bular stylets.

Heads were dissected from apterous viviparous females
of M. persicae, fixed in Palade’s fixative or in glutaral-
dehyde, embedded in ‘Epon’ or ‘Araldite’, and the sections
were stained with uranyl acetate. Cross-sections from the
proximal, middle and distal regions of mandibular stylets
showed two round bodies in each central duct. Often
these appeared uniformly dense, but sometimes they had a
lighter core. They were surrounded by granular material.
These structures resembled dendrites, but the fixation
was not good enough to be sure.

When one mandibular stylet was slightly damaged
during dissection, adequate penetration of the fixative
was allowed and resulted in good fixation of the contents
of the central duct. Sections clearly show two dendrites
each with a distinet plasma membrane enclosing two
neurofilaments (Fig. 1). The dendrites are surrounded
by granular material, which is probably the eoagulated
fluid of the mandibular duct.

No sections suggest how the dendrites contaet the
molecules of odorous material; however, in several ex-
cellent recent electron microscope investigations?1! of
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Fig. 1. Cross-section of a mandibular stylet of Myzus persicae (Sulzer)
showing the central duct containing two dendrites.

insect olfactory dendrites, such mediation is by way of
extensions, like microvilli, of the dendrite plasma mem-
brane and these enter minute pores in the wall of the
sensory structure. No evidence was obtained for nerves
in maxillary stylets.

The mandibular stylets of aphids have a structure
consistent with that of known chemosensory hairs®.
The walls of mandibular stylets are thicker than those of
chemosensory hairs; this is necessary to give strength,
but it does not preclude the presence of thin walled pores.
The proof of innervation of the stylets is of fundamental
importance to the investigation of host plant and feeding
site selection by aphids.
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GENETICS

Autosomal Trisomy in a Discordant
Monozygotic Twin

TURPIN el al.! investigated a patient with Turner’s
syndrome who was found to have an apparently normal
twin brother. Analysis of blood groups, plasma proteins
and secretor status showed that they were probably
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