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GROSS ANATOMY OF THE ALIMENTARY CANAL OF
ONCOPELTUS FASCIATUS DALLAS
(HETEROPTERA : LYGAEIDAE)

N. M. AL-SANDOQUK

Biology Department, College of Science, University of Basrah,
Basrah, Iraq

An understanding of the general plan of the anatomy
of the digestive system is a necessary prerequisite to the
detailed study of the histological features of the various
parts of the tract. The earliest work on the alimentary
canal of Hemiptera was carried out by Dufour (1833),
followed by Locy (1884) on the family Nepidae, Pantel and
Licent (1910) and Licent (1912) on some Homoptera
Auchenorrhyncha. One of the earliest investigations on
small species of Homoptera was made by Lubbock (1858)
on Coccus hesperidium (Coccidae), followed by Kershow
(1910) on the candle fly Pyrops candelaria.

Feir (1974) in her review shows that very little work
has been done on the alimentary canal and its physiology
inOncopelius fasciatus. Apart from a brief study on the
anatomy and histology of the digestive system of this in-
sect provided by Hcod (1937), some investigations on the
physiology of its digestive arzans were made by Bongers

(1968, 1970). There is, therefore, reason to hope that fur-
ther detailed work on the anatomy and histology of the
midgut of O. fasciatus will provide a more reliable account
of this terrestrial sced-sucking Heteroptera species.
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MATERIALS AND METHODS

To study the general anatomy of the alimentary canal,
freshly killed specimens of Oncopeltus jasciagtus Dallas of
both sexes were used (fifty specimens). For this purpose
dissection was done in 709 alconol, all illustrations and
measurements werc made under the dissection microscope
with the aid of an eye piece graticule and micrometer.

OBSERVATIONS

The development of the mouth parts in Oncopelius
fasciatus has been traced by Butt (1949) and Newcomer
(1948). Acording to Newcomer the mandibular lever in
Oncopeltus is secreted by the wall of the mandibular setal
sac after hatching, while the lever of the maxillary stylet
is produced from a simple diverticulum of the maxillary
setal sac.

The alimentary canal of O. fascigfus Dall. (Lygaeidae)
is of a moderate length, about two and a half times that
of the body, and divided as in other insects, into three
major portions the stomodaeum or foregut, the midgut
{(mesenteron or ventriculus) and the hindgut or procto-
daeum (Fig. I). Stomodaeum (Foregut) : The hypo-
pharynx in Hemiptera is a well developed structure arising
from the venter of all the gnathal segments (Heymons
1899). According to Newcomer the hypopharynx arises
from the three gnathal and the intercalary segments in
Oncopeltus fasciatus It forms the ventral floor of the

|
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Fig. 1. Dorsal view of Oncopeltus fasciatus digestive sys-
tem. oOes=oescphagus, rec=rectum, sal. g=salivary
gland, v=ventriculus.
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AL-SANDOUK

food canal medially and a greatly developed hypopharyn-
geal wing laterally on either side of the small hypopharn-
geal lobe. The salivary syringe in Hemiptera is a modified
salivarium, equipped with a piston and valves to control
the direction of flow of salivary liquid. It lies beneath the
icod pump and between the hypopharyngeal wing, Matsuda
(1965). The upper surface of the hypopharynx is grooved
apically to form the floor of the tube which carries the
food to the cibarium.

Pharynr : The pharynx is a tubular connecting
region between the cibarium and oesophagus. Various
authors such as Tower (1914) have referred to the cibarium
as the pharynx, but Weber (1930) and Snodgrass (1935)
made it clear that the pharynx of Hemiptera is situated
posterior to the cibarium.

Oesophagus : The oesophagus is a short and thin
walled tube which passes between the circum oesophageal
connectives in the head and posteriorly into the prothorax.
It is a very narrow region joining the enlarged first ventri-
culus where the oesophageal valve is located. It is difficult
to determine exactly where this region ends from its gross
anatomy but it seems to terminate in a valve.

Salivary glands : According to Snodgrass (1935) these
- glands are of ectodermal origin, arising in the embryo as
paired invaginations just behind the bases of the rudiments
of the second maxillary appendages. They are therefore
treated here in connection with the stomodaeum.

In O. faciatus the salivary or libial gland consist of a
pair of trilobed principal glands and a pair of tubular
accessory glands with associated ducts. They lie on either
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side of a medium line through the wall of the oesophagus
and extend posteriorly on the dorsal side of the anterior
end of the first ventriculus. Each gland is composed of
four parts, two of which form pyriform lobes. The third
is bilobed while the fourth forms a convoluted tubule with
its distal end within the head cavity. Each gland has a
straight duet arising at the junction of the lobes of the
gland. This duct and its fellow from the other gland unite
at the base of the proboscis to form a very short commen
salivary duct which empties into the space below the
hypopharynx. The salivary duct runs inte a salivary
syringe equipped with a piston and valves to control the

direction of flow of salivary liquid.

Mesenteron (Midgut) : The mesenteron is diffe-
rentiated into six well defined regions referred to here as
the 1st, 2nd, 3rd, 4th, 5th, and 6th ventriculus (Fig. 2) and
are described as follows. Glasgow (1914) was among the
first to attempt to homolozise these regions as they occur
throughout the order and illustrated his work with a long

series of figures.

1st ventricvlus : This is a large thin walled sac-like struc-
ture, its size and shape depending.very much on the amount
of food or air it contains. Itis capable of great distension,
but it usually extends from the 1st thoracic segments to
the 2nd abdominal segment. It was termed the crop by
Malouf (1933) the “premier poche de ventricule chyl,iﬁgue
ou stomac” by Dufour (1833), the first stomch by Glasgow
(1914), Wooley (1949),Harris (1938), Breakey (1936) and
others. It has been called the first stomach of the ventri-
culus. The wall of the 1st ventriculus are transversely
folded especially when empty, with median dorsal and
s B
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AL-SANDOUK

4th ventriculus : The third ventriculus passes
posteriorly into an oioidal 4th ventriculus which is usually
filled with food material. This organ is the “second stomach”
of Malouf, the second “poche gastrique” of Dufour and the
“third stomach” of Glasgow. It is dark brownish in colour
and usually contains oil droplets when it is filled with food
material. Miles (1958}, has found that in mature nymphal
stages, this part contained only a large droplet of oily
materials.

5th ventriculus : The fourth ventriculus narrows
posteriorly into a short narrow smooth walled tube called
here the 4th ventriculus. This part is deviod of gastric
caeca such as occur in many other Heteroptera, Glasgow
(1914), Buchner (1953).

6th ventriculus : This is an elargment, considered here
as the most posterior section of the midgut, into which the
Malpighian tubules enter when they join the alimentary
canal. Hood (1937), provisionally called it the pylorus In
0. fasciatus but seemed boubtiul.

This small part of the alimentary canal has been
named by some authors working on Pentatomomorph
species as the ileum or pylorus and considered as the most
anterior segment of proctodaeum. It has been inferpreted
in this way not because of its histological features but be-
cause it received the opening of the Malpighian tubules.
In this respect Snocdgrass (1935), pointed out that in the
majority of insects the Malpighian tubules arise from the
proctodaeum. Henson (1932), however believes that the
Malpighian tubules in some insects arise from the measen-
teron or from the undifferentiated zone between the
endoderm and ectoderm. What was called the pylorous
by Hood (1937) and treated as part of the proctodaeum, is

s, ) s
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Anatomy of Oncopeltus fasciatus alimentary canal

considered to be the most posterior part of the midgut and
is termed the 6th ventriculus, Al-Sandouk (1977).

Proctodaeum (Hindgut) : The hindgut or procto-
daeum of O. fasciaius is short and greatly reduced, being
composed of only the rectum (Fig. 1). The latter
commences at the ventriculo-rectal valve which is referred
to by some workers as the pyloric or the ileo — rectal
valve.

Goodchild (1965). claimed that in the Pentatomomorpha
the pyloric region was enlarged to accommodate the open-
ing of the Malpighian tubules, thus forming a distinct
segment of the hindgut. This is not the case in Oncopeltus
where the pylorus is histologically similar to the midgut in
spite of the restricted opening of the Malpighian tubules,
Al-Sandouk (1977).

The rectum is relatively large membranous structure
which extends backwards to the posterior part of the last
abdominal segment. It become narrow in the 6th abdomi-
nal segment and extends to the anus as a Narrow tube
with the exterior.

SUMMARY
The adult midgut of Oncopeltus fasciatus comprises
six anatomically distinct ventriculi. The third ventriculus
was newly recognized here and the sixth (previously called
the pylorus) was shown in the present work to be the most
posterior region of the midgut.
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OBSERVATIONS ON NEMATODE PARASITE
(CONTRACAECUM SP.) IN SOME IRAQI FISHES

ISMAIL A. W. AL-HADITHI AND A. H. HABISH

College of Education, University of Basrah, Irag

The Shatt-al-Arab river and its branches form a
suitable habitat for the freshwater fishes. Little work
has so far been done on helminth parasites infecting the
iraqi fishes. Herzog (1969) working with the Iragi fishes
showed that the larvae and the adults of nematode were
about 490 per cent of the total examined fishes.

Shamsuddin et al (1971) found that larval nematode
In most of the fishes examined by them and the infection
was heaviest in Siluris iriostegus (Heckel) and Aspius
varar (Heckel). They suggested that these larve belonged
to Contracaecum muliipapillatum, C. microcephalum and
C. spiculigerum.

MATERIALS AND METHODS

Fishas were collected by net at monthly intervals for
one year starting from October 1975 from the Shatt-AL-
Arab river at Basrah All fishes caught were examined for
nematedes. These fishes were dissected and the larvae
were microscopically examined. The number of larvae, its
location in each difierent sites were recorded. Search for
adult nematodes was made in the large fishes, as Silurus
triostegus and Aspius vorazx.

Five species of bird occurring in Basrah marshes were
collected with shotgun and the proventriculi were imme-
diately ezamnined for the adult nematodes.

S
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Nematodes were fixed in 70 per cent alcohol and clearec
in lactophenole and identified. This identification wa:
later confirmed by the British Museum (Natural History).

RESULTS

Table 1 shows the fish host, nematodes, the site an
percentage of infection. The most heavy infection occure
in three species of fishes, S. triostequs, A. vorar an
Mugil hishni. All nematode larvae were in the third stag
(Fig. 1) and (Fig. 2). The adults which were collecte
only from Purple Heron identifed as C. microcephalu:
(Fig. 3) and (Fig. 4.

A comparision between Contracaecum larve collects
from Mugil and the immature forms found in herons it
dicated that they belong to the same species. The fos
contents found in Purple Heron were M. dussumie
M. hishni, Saccobranches fossilis and shrimps. All bir
examined were infected with Contracaecum sp. (Table .
A large number of larvae found in Cormorant (Fig. 5) we
frequently noted as penetrating the wall of the opr
ventriculus.

Larvae of Cucullanus and Spiruroid observed in Bt
bus sp. are not previously reported from Iradq and thereit
the present finding form the first record for these t

genera.
DISCUSION

Most fishes examined were infected with nemato
(Table 1). Herzog (1969), found that 40 per cent of
total fishes examined were suffered from nematode inf
tion. Shamsuddin (1971) et al confirmed the same TeS
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posterior end of Contracaecum larva.
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Fig. 2. The







