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ABSTRACT

The internai anatomy and histology of the larva of the fish mite Lardoglyplius konoi are described
from paraffin, serial sections eut at six microns thickness and viewed under immersion lens. In addition
to a well formed body wall, the larval stages have well defined muscular system, digestive system and
nervous system. The reproductive organs are only in the rudimentary stage.
The digestive system has ail the components as in the adult and it is functional as indicated by
specialised regions in the epithelium of the walls. The epithelium in the anterior part of the caeca
contains characteristics spherules. The nervous system has a supra-oesophageal ganglion, circumoesophageal connectives and a ventral cord. Bilateral fusion of the supra-oesophageal ganglion is not
so complete in the larva as in the adult or the nymphal stages. The cell rind is not grouped into separate
ganglia on the ventral cord. A cluster of cells on each side of the rectum ·.vithout any specialised inclusions
forms the rudiment of the reproductive system.

INTRODUCTION.

Inspite of their minute size, the tendency to live and feed upon stored food products has
made some members of the Acaridae economically important. Nevertheless, except for the
brief details given by HUGHES and HUGHES (1938) and BoczEK et al (1967) there is no information
on the internal structure of the relatively more vulnerable stages of the life history of this group
of mites. Since the internai anatomy and histology may throw some light on the more vital
life processes like feeding and reproduction of that particular stage and also since it may help
comparison and find an answer to the question whether the hypopus which is the dispersal stage
of these economically important mites represents a retrogressive form, the detailed internai morphology and histology of the larva, protonymph, hypopus, and deutonymph of a lardoglyphid
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are being presented in a series. The interna! morphology and histology of the hypopus has
already appeared (VIJAYAMBIKA and JOHN 1973) and the present paper deals with that of the
larval stage.
MATERIAL AND METHODS.
Active larvae were picked out from cultures of pairing adults grown on dried anchovy, and
kept under preferred conditions of temperature and humidity. The larvae were fixed in Bouin's
fiuid, embedded in paraffin, and sectioned in 5 to 6 microns thickness. Sections were stained
with iron haematoxylin counterstained with eosin or azan. The disposition of the interna! organs
has been determined from complete sets of serial sections either in the transverse, longitudinal
or frontal plane.

ÜBSERVATIONS.
In addition to the body wall, the larva is possessed of a well defined muscular system, digestive system, nervous system and a cluster of cells which may be considered as the analogue of
the reproductive system.
Body wall.

The body wall is two layed, the cuticular layer which is outermost, and inner toit, the hypodermis. Within the cuticle two layers can he distinguished, an outer layer the epiostracum,
and an inner layer the ectostracum . Bath the layers are of the same thickness but the epiostracum is lightly staining, and the ectostracum nonstaining. The epiostracum is soft and flexible
and thrown into several folds.
The hypodermis is but a pavement layer of homogeneous protoplasmic matrix beneath the
ectostracum, more receptive to stains than the ectostracum. Boundaries of individual cells or
nuclei are not discernible in this layer, under usual histological stains.

NI itsculature.
Musculature consists of well-formed muscle bands inserted into the body wall or apodemes
through tendenous terminations. Their disposition and arrangement make the following classification possible.
a) Muscles of the gnathosoma; b) muscles of the body wall; c) muscles of the coxa and
d) muscles of the leg segment. A single pair of gnathosoma-protractors, two pairs of gnathosomaretractors, a pair of chelicera-retractors formed only of a single muscle band each and a fanshaped aggregation of pharyngeal muscle bands joining the dorsal surface of the pharynx to the
lower surface of the subcheliceral plate, form the muscles of the gnathosoma.
The muscles of the body wall are formed of the following: Three pairs of dorsal muscles, two
situated towards the median line and a third more laterally, a single pair of ventrolateral muscle
orginating mesially on the ventral fioor at the level of the first coxa and running obliquely backwards to be inserted on the ventral wall itself at the level of the third coxa, three pairs of dorsoventral muscles running between the dorsal cuticle and the coxae of the successive legs and a
single pair of dorsolateral muscles situated mesially on the dorsal body wall.
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The muscles of the coxa are formed of four bands which may be recognised as levator, depressor, retractor, and protractor. The muscles of the leg segments are slender bands, which will
correspond to the segments of each leg.

Alimentary canal.
A well defined mouth opening, pharynx, oesophagus, stomach and its caeca, colon, and the
rectum opening outside through an anus, are distinguishable within the alimentary canal.
In the disposition and structure, the pharyngeal tube is similar to that in the adult. It starts
with the mouth opening and runs obliquely upwards and backwards along the median line of
the anterior end of the body.
It is made up of two crescent-shaped half tubes. A lumen is present in the larval pharynx.
The oesophagus also has the same disposition and structure as in the adult. The oesophageal
tube runs through a median foramen in the brain. It is triangular in cross section (fig. 5 OE),
has an outer tunic and an internal chitinous intima. As in the adult, muscle bands are apposed
to the outer surface of the oesophageal wall.
The caeca are two in number, and open on the lateral walls of the stomach. Both the stomach and caecal walls are thinner than in the adult. They are surrounded on the outermost
side by a thin basement membrane, which is followed by an epithelial layer of protoplasm . This
layer of protoplasm is dense and syncitial with hardly any trace of cellular demarcation. In the
anterior half of the caeca, and at random locations (Please see fig. r) in the wall of the stomach,
the epithelial protoplasm is raised into characteristic club-shaped forms. These club-shaped
eminences contain characteristic deeply staining basophilie spherules. In the walls of the posterior caeca the epithelial protoplasm is raised at local points into wedge-shaped eminences
(Please see figs. z, 3). These eminences contain a prominent vacuole each. The general epithelium of the stomach and the caeca is fiat and pavement like.
The larval colon (fig. z CO) is more or less spherical in shape and is roughly 15 microns in
diameter. As in the adult the lumen contains a spherical food bolus (fig. z FE). The wall has
no outer basement or limiting membrane. The epithelium is formed of a more or less thick
syncitial layer of protoplasm. This layer is more dense towards the outerside and less dense
towards the lumen so that it has a lamellate appearance.
The colon opens posteriorly by a wide triangular opening into the rectum. Immediately
after the opening from the colon the rectum dilates into a spherical sac and descends downwards
by an obliquely backward neck which finally opens to the outside through a median slit, the
anus, on the ventral bodywall.
The rectal wall (fig. 3 R) is comparatively thick and covered on the outerside by a thin basement membrane. It is followed by a syncitial layer of epithelial protoplasm. Both wedgeshaped and tall columnar eminences are present in this layer of protoplasm (Please see fig. 4 R).
Sorne of these eminences contain a prominent vesicle towards the centre while the others are
filled with homogeneous cytoplasm.
The salivary glands are not discernible in the larval stage.

Reproductive system.
On either side of the rectum, wedged between its muscles and the lateral body wall are a
cluster of cells roughly 5 to 8 in number (fig. 3 GR) which is the analogue of the future reproductive
system. These cells stand out clearly from the surrounding paranchyma which have no cellular
Acarologia, t. XVII, fasc. 4, i975.
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FrGs. I-6 : 1) Transverse section through the stomach aud the anterior half of the caeca. ST : stomach; CAE:
caecum; VC: ventral cord; 2) Tranverse section through the colon and posterior half of the caeca. CO :
colon, FB: food bolus, CAE caecum; 3) Transverse section through the rectum and the posterior half
of the caeca. CO : colon, FB : food bolus, CAE : caecum, R: rectum, GR : genital rudiments; 4) Transverse section through the posterior end of the body. R : rectum, GR : genital rudiments; 5) Transverse
section through the anterior end of the body. SOG: supra-œsophageal ganglion, CC : circum-oesophageal
connectice, VC : ventral cord, OE : oesophagus; 6) Vertical longitudinal section of the larva. SOG :
suboesophageal ganglion, VC: ventral cord, OE : oesophagus, PH : pharynx.
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·demarcation. The cells of the reproductive rudiments are spherical or polygonal and prominent. They are vacuolated and the protoplasm present is weakly staining. The nuclei are
spherical with a centrally located nucleolus. The cluster of cells are not however bounded
together by a limiting membrane. In some larvae however, in the region occupied by the cellular
analogue of the reproductive system i. e., between the rectal muscles and the lateral body wall
on each side, a lumen cylindrical in outline is visible (fig. 4 R). This lumen is bounded by a
limiting membrane which is lightly staining. The lumen is also apparently empty and no
inclusions are visible inside. This would suggest that the larvae in which the lumen is present
are older than those with mere cellular analogue. It appears that the cells which become
differentiated from the parenchyma drift apart and arrange from end to end to give rise to
the limiting membrane of the genital rudiments in the older larvae.
N ervoits system.
The nervous system consists as in the adult of the brain or supra-oesophageal ganglion (fig. 5,
6 SOG) circum-oesophageal connectives (fig. 5 CC) and the ventral cord (figs. 5, 6 VC). The brain
or supra-oesophageal ganglion is dorsomedian and anterior to the oesophagus in position (Please
see fig. 6). It is wedge-shaped with the broad thick end directed backwards. Though median
in position, the supra-oesophageal ganglion can be divided into a right and left halves by a median
longitudinal furrow along the dorsal surface (Please see fig. 5). As in the adult, the two sides
of the supra-oesophageal ganglion are also dented, to accomodate the muscle bands running
between the ventral muscle mass and the rostrum. The brain has a cell rind of several cells
deep on the dorsal and dorsolateral sides (Please see figs. 5, 6). Differenciation into separate
group or clusters is not visible in the cell rind. The centre of the brain is formed of a fi.brous
·core, the medulla. The fi.brous core is also devoid of any differenciation into neuropiles or separate tracts.
The supra-oesophageal ganglion is joined to the dorsal surface of the anterior tip of the
ventral cord by short lengths of nerve and running around the oesophagus. These nerve cords
1rnve no cell rind on the outer surface (Please see fig. 5 CC), and so, form typical connectives.
The ventral cord is si!lgle and median in position along the ventral body wall. Posteriorly
it extends slightly beyond the ventral muscle mass. The ventral cord is wedge-shaped with the
broad end directed forwards. Unlike the adult the ventral border of this cord is without any
transverse di pressions (Please see fig. 6), which would have facilitated delineation of individual
ganglion. Also, the ventral surface is uniformly capped by a cell rind, which will further prevent
the demarcation of iridividual ganglion possible. The cell rind of the ventral cord is several
cells deep, and the cells are small, with poor cytoplasm and rich chromatin.
In addition to the ventral cord, only a pair of nerves to the chelicera, and one pair each to the
pairs of legs are visible in the larva.

DISCUSSION.

Except for the absence of the last pair of limbs and the maturation of the gonads, the larva
is similar to the adult in the internal structure ; the structure of the body wall is similar to that
in the adult, the alimentary canal is constructed on the same plan as in the adult and the caecal
wall is invested with specialised glandular cells. If at all there is some difference with the adult,
it is in the nervous system. The nerve cells have P0t regrouped into ganglionic clusters on the
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ventral nerve cord, and the fusion of the supra-oesophageal ganglion across the median line is
not so complete as in the adult. Also there is no differentiation within the fi.brous core. Except
for these, the nervous system is also similar to that in the adult in the general plan and structure.
The study is also indicative that the larva will be capable of carrying out ail the life processes
except reproduction, that the adults are able to do, namely, feeding, nervous co-ordination, and
locomotion. So it is evident that the metamorphosis of the larva of L. konoi will be a direct
and simple process very similar to that from the nymph to the imago stage of the hemimetabolus
insects.
In the two species of Acaridae in which information on the interna! anatomy of the postembryonic stages is available, namely Glycyphagus domesticits (Hughes and Hughes 1938), and
Acarns jarris (Boczek, et al. 1967), and in L. konoi, the trend is the same; the alimentary canal
and nervous system of the larval stages are constructed on the same plan as in the adults. Also,
the larva possesses an apparently functional alimentary canal as in the adult, by virtue of the
possession of specialised cells on the stomach and caccal walls. The present study helps to substantiate BoczEK et al's (1967) view on the Acaridae, that there is not much dedifferentiation of
the tissue at the larval stage.
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