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Abstract. Studies on the anatomy of the female internal organs of reproduction and the
intromittent organs of 34 species of Tingidae confirm the absence of spermathecae. The
accessory glands are vesicular and primitively unpaired. There is no vermiform gland and
the term pseudospermatheca, introduced by Carayon in heteropteran literature. is a
misnomer. The lateral oviduct and all the 7 pedicels of each ovary develop a permanent
swelling in the middle that receive the spermatozoa, syringed into them through the
minute pores of the armature of ejaculatory pouches of the endotheca, when it is lodged
inside the bursa during copulation. The ejaculatory pouch and the bursa are so designed
and adjusted for the purpose of sperm transmission. In a few species of Tingidae a median
diverticulum that arises from the endotheca plugs the unpaired vesicular accessory gland.
preventing wrongful lodging of the ejaculatory pouch and such a mechanism. not known
so far, has been described as a unique feature. A scheme to trace the evolution of accessory
gland. from a median unpaired contacaderine condition, to a paired independent gland.
having its opening either in front or behind the lateral oviduct, has been detailed.
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1. Introduction

Typically, the female internal organs of reproduction of Tingidae consist of a pair of
laterally placed ovaries, each consisting of 7 telotrophic ovarioles and each ovariole
terminally extending further as a fine terminal filament. All the 7 such filaments
from each ovary unite at the anterior margin of the mesothorax to form a
suspensory ligament. Both suspensory ligaments continue further up to the head
capsule and then unite to form a common suspensory ligament that enters the head
capsule, running dorsal to the suspensory ligament of the principal salivary gland
that gets fastened to the frontal ridge. Livingstone (1967a) had suggested that it may
have direct connection with the endocrine glands. All the 34 species of Tingidae
examined in the present investigation show consistency in the number of ovarioles,
as reported by Carayon (1950), Woodward (1950), Sharga (1955) and Livingstone
(l967b) in other species of Tingidae. However, Drake and Davis (1960) had
reported only 5 ovarioles in Cantacader sp.
Not more than one egg, with fully formed chorion, has been found in each
ovariole and not more than 5 ovarioles in each ovary remain in such a condition at
a time. All the 7 pedicels are similar. They are elongate, slender and visibly dilated
in the middle. It is a permanent feature. The calyx communicates with the pedicels
in front and lateral oviduct behind. The lateral oviduct also has a permanent
dilation in the middle. Both the lateral oviducts join to form the common oviduct
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of Drake and Davis (1960) and Eguagie (I 976), here referred to as the bursa
copulatrix. The length of the bursa varies considerably from species to species and it
leads to the exterior through a very short vagina, otherwise known as the genital
chamber. In Cantacaderinae however, Drake and Davis (1960) described a genital
chamber into which the two lateral oviducts are reported to open independently
and a dorsal sac lying transversely and opening into it at its anterior margin.
The bursa copulatrix gives rise to a pair of vesicular accessory glands which may
open into it either independently or through a common duct. The site of opening of
this accessory gland varies considerably and that necessitates a discussion on the
evolutionary trend of its morphology and disposition. This gland has been
described as spermatheca by Pendergrast (I957) and Eguagie (1976). In this context,
a discussion on the structural features of the intromittent organ also has been
considered imperative.

2. Materials and methods
Live adult females of the following 34 species belonging to 23 genera and 2
subfamilies of Tingidae were immobilized in molten wax for microsurgery in insect
Ringer.
Tingidae: Species examined
(1) Aconchus urbanus; (2) Agramma graminii; (3) Agramma hupehanum; (4) Ammianus
ravanus; (5) Cantacader quinquecostatus; (6) Cochlochila bullita; (7) Corythauma
ayyari; (8) Corythauma gibbossa; (9) Cysteochila incolana; (10) Cysteochila javansis;
(II) Dasytinqis rudis; (12) Dasytingis semota; (13) Dictyla karnatica; (14) Dulinius
conchatus; (I 5) Eteoneus cinchonii; (16) H abrochila laeta; (I 7) Haedus grewii;
(18) Lasiacantha justiciaii; (19) Lasiacantha peristrophii; (20) Lasiacantha ruellii;
(21) Naochila nigra; (22) Naochila minuta; (23) Perissonemia ecmeles; (24) Physatocheila
asiatica; (25) Phaenotropis cleopatra; (26) Pontanus puerilis; (27) Stephanitis charieis;
(28) Stephanitis macranthaii; (29) Stephanitis typica; (30) Tingis buddleiae; (31) Tingis
tomentosii; (32) Teleonemia scrupulosa; (33) Urentius euonymus; (34) Urentius
hystricellus.
The internal organs were extirpated and fixed in warm aqueous Bouin's fluid for
12 h. They were then washed thoroughly in several changes of 70~~ alcohol, stained
in Ehrlich's haernatoxylin-eosin, dehydrated, cleared in cellosolve (2-ethoxy ethanol)
and mounted in DPX. Materials thus fixed were also prepared for microtome
following Peterfe's celloidin-paraffin embedding procedure and sections of 6 /lm
thickness were stained in Ehrlich's haematoxylin-eosin, dehydrated in isopropyl
alcohol and mounted in DPX.
The chitinous structures of the intromittent organs of all the 34 species were
studied by microsurgery in glycerine, after treating the genital capsules in 10% KoH
in varying lengths of time, depending on the intensity of sclerotization and washing
thoroughly. in 5(:~ acetic acid. Such dissected materials were washed in water,
dehydrated and cleared in several changes of cellosolve and mounted carefully to
prevent distortion, in polyvinyl-lactophenol.
In order to ensure the position of the endotheca of the intromittent organ inside
the bursa of the female during copulation for studying the manner of sperm
transmission, copulating pairs were plunged into hot alcoholic Bouin's fluid that
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caused instantaneous death. Such fixed insects were dissected carefully and their
reproductive systems in copula extirpated, washed in 70% alcohol, stained in
Ehrlich's haematoxylin-eosin, cleared in cellosolve and mounted in polyvinyl
lactophenol. Such mounts as well as the stained sections were photomicrographed.

3.
3.1

Results
Ovariole

Not more than 5 eggs have been found ovulated into the pedicels of each ovary and
not more than one egg is found in the lateral oviduct at anyone time. The
maximum number of ovulated eggs is found in A. ravanus, D. rudis and P. ecmeles
(figure 1L). In the teneral adults, the germarium and vitellarium are not clearly
delineated and only 3 days after emergence alone the basal egg nodule begins to
differentiate, with the differentiation of the follicular epithelium. The penultimate
egg differentiates only after the basal egg has completed formation of chorion and
opercular apparatus.
3.2

Pedieel

The pedicel (figures 11 and 2L) whose length varies considerably from species to
species, develops a discrete dilation in the middle even much before the basal egg
nodule is differentiated. In the grass tingids such as A. urbanus, A. graminii and
A. hupehanum, that produce very short operculate eggs, the pedicels are very short
whereas in species such as A. ravanus, D. rudis, D. semota, P. ecmeles and P. puerilis
that produce long operculate eggs, the pedicels are fairly elongate. In all other
species they are moderately elongate. This suggests that the pedicel length can be
directly correlated with the chorionic collar height.
3.3

Lateral oviduct

The lateral oviduct is highly muscular (outer circular and inner longitudinal fibres)
and is divisible into proximal and distal limbs, intervened by a very conspicuous
permanent dilation (figure 2L), as in the pedicels. This dilation does not correspond
to the short curled spermathecal organ, occupying a corresponding position, as
described by Drake and Davis (1960) in Cantacader sp. Eguagie (1976) in the
univoltine European species, Tingis ampliata, described that the onset of germinal
division was associated with an enlargement of the middle region of both lateral
oviducts and such enlargements persisted throughout the period of active oogenesis
alone and was therefore considered to be a temporary seasonal feature. Such
enlargements, as indicated in Eguagie's descriptions and diagrams, were also
reported to be non-existant during other seasons and therefore not a permanent
feature. Pedicels were not recognized by Eguagie in T. ampliata. In the present
investigation all species have been found to be multivoltine, each raising 10-12
generations a year and the dilation in each of the pedicels and lateral oviducts is a
permanent feature.
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Figure 1.
(x 150).
L. ruellii
( x 150).
( x 400).

Female internal organs of reproduction. A. C. inca/ana (x 150). B. N. minura
C. D. karnatica (x 150). D. C. ayyeri (x 150). E. L. peristrophii (x 150). F.
(x 150). G. L. justiciaii (x 150). H. U. hystricellus (x 100). I. A. qraminii
J. E. cinchanii (x 100). K. E. cinchanii magnified view of an accessory gland
L P. ecmeles ( x 75).

HistomorphologicaIly, the limb of the oviduct in front of the dilation has been
found to be distinctly different from the limb behind it, in being free from intima
and the pedicels have no trace of intima at all, as reported earlier by Livingstone
(1967a). Sections of the ovaries of insects immediately after copulation reveal that
the dilations of all the 7 pedicels and lateral oviducts remain highly distended and
their lumen stuffed with spermatozoa (figure 3F, H), thus confirming the earlier
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Figure 2. Female internal organs of reproduction showing accessory glands and oviducts
showing spermatozoa in the principal and accessory receptacula sernenes. A. H. laeta
(x 50). B. A. ravanus (x 100). C. D. semota (x 100). D. P. puerilis (x ISO). E.
D. conchatus (x 100). F. C. bullita (x 75). G. P. asiatica (x ISO). H. P. asiatica
showing crystallized secretion of accessory glands (x ISO). I. T. scrupulosa (x 100). J.
H. qrewii (x ISO). K. C. javensis (x 100). L. C. gibbosa (x ISO).

report of Livingstone (1967a) in T. buddleiae. For this functional reason, he
designated the dilation of the lateral oviduct as principal receptaculum semenis and
that of the pedicel as accessory receptaculum semenis. He further suggested that
fertilization in Tingidae takes place much before chorion formation, as in cimicids
and anthocorids (Cobben 1968).
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3.4 Bursa
Basally, the two lateral oviducts unite to form the common chamber into which the
ejaculatory pouch of the intromittent organ (endotheca) is lodged during copulation
(figure 3A, B,C, D). For this reason this common chamber was earlier designated as
the bursa copulatrix by Pendergrast (1957) and the term common oviduct, thus far
used to describe this region, therefore is a misnomer for Tingidae.
Examination of the position and extent of development of the bursa copulatrix in
all species reveals a wide range of variation and such variation is found to be
directly related to the nature and development of the endotheca of the intromittent
organ and therefore they are both functionally species specific. In A. urbanus
(figure 31'\) and H. laeta (figure 4A) in which the ejaculatory pouch is not distinctly
paired (figure 5), the bursa develops as a median spacious chamber (figure 2A).
When the ejaculatory pouch is lodged inside this region during copulation, the
sperms are syringed into the principal and accessory receptacula semenes of the
lateral oviduct and pedicels respectively on either side. In all other species
examined, the base of each of the lateral oviducts is appropriately enlarged to
receive the ramus of ejaculatory pouch of the respective species and therefore serves
as the functional bursa. Such an enlarged condition of the base of the lateral
oviduct is more conspicuously developed in P. asiatica and T. scrupulosa
(figure 2G, I). It is thus evident that the base of the lateral oviduct is capable of
dilation according to the size of the ejaculatory pouch and for that reason this
adjustment is species specific. This mechanism prevents the sperm from entering the
accessory gland that is never found to contain sperms at any time, though it is
closely associated with the lateral oviducts.
3.5

Accessory gland

In all the 34 species examined, it is found that occurrence of single or paired glands,
either in association with the lateral oviduct or with the bursa, is a characteristic
feature of Tingidae, They ate always found to be vesicular and never occur as
vermiform glands. Such paired vesicular glands, arising from the junction of the two
lateral oviducts, have been described by Pendergrast (1957) and Eguagie (1976) as
spermathecae in T. ampliata and the latter author, after having reported the
presence of spermatozoa within this organ, homologised it with the receptaculum
seminis of Carayon (1950), Southwood (1956) and Drake and Davis (1960). This
vesicular gland also corresponds with the description given for a dorsal sac in
C. quinquicostatus by Drake and Davis (1960) who homologised the same with a
corresponding structure reported in Miridae.
Histological studies reveal that this vesicular gland has a secretory epithelium
lined by intima and in a mature insect its lumen is filled with a homogeneous
eosinophilic secretion which in a senescent insect tends to crystallize (figure 3G). In
none of the 34 species examined, this vesicular accessory gland has been found to
contain spermatozoa, though all these species have been observed to be
polyandrous and multiple mating is a rule.
The position and manner of attachment of the accessory glands with either the
bursa or the base of the lateral oviducts is not consistent, so also the morphology of
accessory gland itself (figures I, 2 and 6). In C. quinquicostatus, Drake and Davis
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(1960) had shown it as a median unpaired 'dorsal sac' and its functional role still
remains obscure in this insect. In H. laeta too this gland occurs as an unpaired
vesicle (figure 2A), but it is ventromedian in position, the two lateral oviducts
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Figure 5. Intromittent organ - Modification types.

opening independently at its posterior corners (basal angles). Histology reveals that
the lumen is filled with eosinophilic secretion but its posterior corners contain
sperms enroute the principal receptaculum semenis of the lateral oviducts. During
copulation, the unpaired but lobed ejaculatory pouch (figure 3) is lodged at the base
of the vesicle and the sperms that are syringed directly into the lateral oviduct
accumulate in the principal and accessory sperm repositories.
In A. urban us, this median unpaired accessory gland vesicle is connected to the
brief bursa by a short duct and the bases of the lateral oviducts remain enlarged.
During copulation (figure 4A, B), while each of the two lobes of the ejaculatory
pouch is lodged in the enlarged base of each oviduct, the median anterior sac of the
middle segment of the endotheca (to be described below) remains lodged inside the
unpaired accessory gland vesicle. This is a unique feature never met with in
Heteroptera.
In C. bullita, the unpaired accessory gland apically develops a median
longitudinal constriction (figure 2F) indicating the first stage of bifurcation of the
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Figure 6. Tingid female accessory glands- Evolutionary trend.
AG, Accessory gland; AGO , accessory gland duct; BA, basal plate
apodeme: BE, basiendothcca; BP, basal plate; BES, basiendothccal sclerite: BU, bursa; CN,
conjunctiva: DE, distiendothcca; ED. ductus ejaculatorius; FG, female genitalia; EP,
ejaculatory pouch; OPS, dorsal phallic sclerite; LOD, lateral oviduct; ME. midendothcca;
MED and MS. median endothccal diverticulum; OP, pores of the ejaculatory pouch ; PHC,
phallic organ; P (PEO). pedicel; PSR, principal receptaculum serninis; YE. vesica).

(Abbrl.'riat ions:
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gland. In D. conchatus, the bifurcation is complete and the gland remains bilobed,
connected tn the bursa by a common duct (figure 2E).
Further evolution of the accessory gland from the D. conchatus type is indicated
by the total separation of the two lobes as paired condition and establishment of
independent opening for each lobe into the bursa, as seen in C. incolana (figure lA).
A still further evolution from this type leads to the shifting of each glandular vesicle
towards the expanded base of the lateral oviduct as seen in C. ayyari (figure 10)
S. cherieis; S. macranthaii; S. typica; T. scrupulosa (figure 21); U. euonymus and
U. hystricellus (figure 1H). In these species each lobe of the ejaculatory pouch is
lodged inside the expanded base of the lateral oviduct that serves as the functional
bussa (figure 3B,C).
Yet another line of evolution met with in the accessory gland of Tingidae from
the cantacaderine stock is the shifting of its position from the junction of the lateral
oviducts posteriorward (figure 6). In A. qraminii (figure 1I) the two vesicular glands
are attached to the bursa without a conspicuous duct. Intermediate condition
between this and the cantacader type is not known. In p. ecmeles (figure 1L) and
E. cinchonii (figure 11, H) the two accessory gland vesicles get much elongated and
develop a long duct leading from a bulbous head.
On the basis of the morphology and disposition of the accessory glands in
Tingidae, the following 10 categories could be recognised. However, unpaired
tubular vermiform accessory gland, as described by Eguagie (1976) in T. ampliata
has not been found in any of the 34 species of multivoltine Tingidae of southern
India so far examined.
3.6

Scheme of evolution offemale accessory gland in Tingidae

Type

Example

Dorsomedian vesicle

C. quinquicostatus (Drake and Davis
1960) (figure 6)

Ventromedian vesicle

H. laeta (figure 2A)

Anteromedian vesicle with a short duct
opening into the bursa

A. urbanus (figures 1Band 6) A.
ravanus (figure 2B) D. rudis D.
semota (figure 2C) and P. puerilis
(figure 20)

Anteromedian vesicle apically bifid, with a
common duct

C. bullita (figure 2F)

Anteromedian paired vesicles with common
duct

D. conchatus (figure 2E) D. karnatica
(figure lC) and P. asiatica (figure
2;GH).

Anteromedian paired vesicles opening independently into bursa

C. gibbosa (figure 2L) C. incolana
(figure lA) C. jawansis (figure 2K)
H. qrewii (figure 21) L. justiciaii
(figure IG) L. ruellii (figure I F)
L. peristrophii (figure 1E) N. minuta
(figure IB) N. nigra P. cleopatra
T. buddleiae (Livingstone 1967a)
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Anteromedian paired vesicles opening independently into the expanded base of the
lateral oviduct

C. ayyari (figure 10) S. charieis
S. macranthaii; S. typica T. scrupulosa
(figure 21) U. euonymus and U.
hystricellus (figure 1H)

Paired vesicles opening behind the lateral
oviducts
Paired elongated vesicles opening behind the
lateral oviducts
Paired vesicles, each with long duct opening
behind the lateral oviducts

A. graminii (figure 1I)

P. ecmeles (figure 1L)
E. cinchonii (figure 11, K)

3.7 Intromittent organ
The functional components of the intromittent organ (figures 4 and 5) of all the 34
species examined include the phallosoma (Phallotheca of Matsuda 1976) and the
endosoma, the latter is greatly modified and remains withdrawn into the former at
repose. The endosoma or the endotheca is divisible into the basal. the middle and
the distal regions, corresponding to the basiconjunctiva, disticonjunctiva and vesica
respectively of Matsuda (1976). The distal region is the ejaculatory pouch proper
which is the continuation of the ductus ejaculatorius and could be considered as the
expanded terminus of the ductus itself. This pouch is variously modified and could
be correlated with the development of the bursa copulatrix as well as the expanded
base of the lateral oviduct. The pouch carries minute pore bearing armature (figures
3E, G and 41) for syringing out the sperms with force when it is lodged either inside
the bursa proper or inside the swollen base of the lateral oviduct (figure 4B, E, G).
After ejaculation it is withdrawn and kept within the Phalotheca. This pouch has
been described earlier as the endophallic diverticulum by Drake and Davis (1960)
and as Phallic spines by Livingstone (1967b). An ejaculatory bulb as a development
of the ejaculatory duct, immediately in front of the basal plate foramen has also
been described by Drake and Davis (1960) in Corythuca pallipes (Tinginae) and in
Anamastocoris coleopteratus (Vianaidinae).
In H. laeta (figure 3A) and A. qraminii; the ejaculatory pouch is distinctly bilobed
but not prominently developed in the form of two appendages as found in
L. peristrophii (figures 4H and 3D~ P. asiatica; C. bullita (figure 3B,C); T. scrupulosa
(figure 40, E); C. javansis and most other species of Tinginae.
In A. urbanus, the middle region (disti-conjunctiva of Matsuda 1976) of the
endotheca that occupies the region immediately behind the ejaculatory pouch,
develops a finger shaped diverticulum (figures 4A and 5). During copulation, this
diverticulum has been found to be lodged inside the unpaired median accessory
gland vesicle (figure 48) while the two lobes of the ejaculatory pouch are lodged
inside the bursa. each lobe being directed towards the dilation (principal
receptaculum semenis) of the lateral oviduct. This is considered as a special
plugging device to prevent the entry of the sperms inside the accessory gland vesicle.
However, the biology of this median endophallic diverticulum, as a unique feature
in Heteroptera, awaits further exploration.
The armature of the ejaculatory pouch varies from species to species. It is either
denticulate as in L. peristrophii (figure 4H.J) or filamentous. as in T. scrupulosa
(figure 40, F) or of mixed type (figure 3E, G). The armature further facilitates
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securing firm grip on the wall of the bursa when the pouch is lodged in it during
copulation. It also provides the required strength to stand the strain and stress in
sperm ejection through the minute pores.
4.

Discussion

The accessory glands and spermathecae in Heteroptera have never ceased to kindle
the interest of Heteropterists ever since Carayon (1954) introduced the term
'Pseudospermatheca' in heteropteran literature and subsequently coined by Scudder
(1959), Davis (1966, 1969), Wygodzinsky (1966), Cobben (1968), Louis and Kumar
(1973), Cobben and Wygodzinsky (1975) and Matsuda (1976) to designate a pair of
diverticula that arise from the base of the common oviduct in diverse groups of
Heteroptera. Such a pseudospermatheca is also reported to be absent in several
species of Reduviidae (Davis 1969).
Snodgrass (1935) defined a typical spermatheca as a simple sac like structure with
muscular wall and slender duct and several other structures governed by this
definition were generally considered as spermathecae (Ludwig 1926; Malouf 1933;
Larsen 1938). Davis (1955) in mirids designated a similar structure that opens
medially into the genital chamber as the spermatheca or 'seminal repository' and he
further hemologised this structure with a corresponding structure described by
Ekblom (1926) and Kullenberg (1947) in Nabidae that never received sperms. Davis
(1957) further described a long convoluted gland and homologised it with the
spermatheca of other insects, but explained that it has modified to function as
colleterial gland, instead of receiving sperms. A similar view was also maintained
by Dupuis (1955). Subsequently, Scudder (1959), in Reduviidae, described a median
'spermathecal gland' and had suggested that this has undergone great variations in
Heteroptera.
The understanding of the structure and function of the female accessory glands in
Heteroptera became further complicated by the discovery of several tubular
elements in Emesinae by Pendergrast (1957), Wygodzinsky (1966) and Cobben and
Wygodzinsky (1975). Here, a median elongate, narrow tube was recognized as the
true spermatheca. Scudder (1959) described a pair of bulbous structures, each with a
short duct and he recognized them as spermathecae. The same paired structures
were described by Wygodzinsky (1966) as subglobular, apically ampuUate structures
containing sperms and he considered them as glandular 'Pseudospermathecae', Yet
another vermiform, apically bifid structure found on the ventral surface of the
common oviduct was also described by Wygodzinsky (1966) as pseudospermatheca,
functioning as additional sperm repository. Apart from these, a pair of lateral finger
shaped processes, arising from the vagina and containing an amorphous substance
also have been reported by him. Such tubular glands in Triatoma and Rhodnius
however, were recognized by Galliard (1935) and Pendergrast (1957) as true
accessory glands.
In Cimicidae and Anthocoridae, a spermatheca is absent and the sperms are
reported to be injected into the organ of Berlese or Ribaga's organ, situated inside
and from this the sperms are known to migrate haemocoelically into paired seminal
receptacles, otherwise described as Pseudospermathecae, located at the base of the
lateral oviduct (Carayon 1952a, 1953a,b; Carayon and Villiers 1968; Davis 1956).
Further, Carayon (1952b,c, 1954) had reported haemocoelic insemination in
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Nabidae and in this group the sperms are known to accumulate in the pedicel. In
these species a Pseudospermatheca is not known and a vermiform gland of
unknown function was considered to be modified spermatheca (Carayon 1~61). In
Triatoma and Rhodnius, the expanded portion of the common oviduct representing
the vagina of Snodgrass (1935) and bursa copulatrix of Pendergrast (1957) has been
regarded as the temporary sperm repository by Khalifa (1950).
In Tingidae, a true spermatheca has been reported to be absent in the subfamily
Vianaidinae and in this subfamily, the spermatozoa have been known to
accumulate in the lateral oviducts (Drake and Davis 1960). Carayon (1954) further
described in Tingidae a pair of diverticula as extensions of the lateral oviducts,
functioning as sperm receiving organs and he termed them as 'saccus semenalis' or
'sperm sac' which correspond to the short curled 'spermathecal organ' of the lateral
oviduct of Cantacader species, as described by Drake and Davis (1960). The
descriptions given by Pendergrast (1957) and Eguagie (1976) for the paired vesicular
structures found at the base of the lateral oviducts, naming them as spermathecae,
in Tingis ampliata are exactly similar to the advanced type of accessory glands, as
described here in the case of C. ayyari, all species of Stephanitis and several other
species or Tingidae. However, the vermiform gland; as reported by Eguagie (1973) in
T. ampliata, as the accessory gland is not found in any of the species examined in
the present study.
The secretory nature of these vesicular structures, either paired or median, and
the absence of sperms in any of them unequivocally establish the fact that a true
spermatheca is non existent in Tingidae and confirm the functional role of these
vesicular structures as accessory glands. The cantacaderine type of median dorsal
unpaired accessory gland is considered here as the protype that, in the course of
evolution, has given rise to the paired condition of this gland and this has taken
place in two directions - the Corythauma line on the one hand, in which the glands
maintain a position anterior to the bursa and the Eteoneus line on the other, in
which these glands have shifted their position posterior ward towards the bursa.
The ejaculatory pouch of the intromittent organ is differentiated with the
concomitant functional organization of the bursa, in order to receive the
corresponding ejaculatory pouch. The lateral oviducts and the pedicels, by their
differentiation, are prepared to receive the sperms when injected into them from the
ejaculatory pouch. The vesicular accessory glands do not participate in sperm
transmission. These facts confirm the suggestion that direct insemination occurs
without the aid of a spermatheca in Tingidae. Fertilization taking place before
chorion formation by this insemination procedure in Tingidae, as in mirids,
cimicids and anthocorids, is therefore a logical conclusion.
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Figure J. Intromittent organs and sperm reception. A. H. laeta. Intromittent organ
with the expanded ejaculatory pouches (x 1(0). B. C. bullita in coupla showing the
ejaculatory pouches, each lodged inside the expanded base ('Bursa') of the lateral oviduct
and the sperms (SP) in the principal (PSR) and accessory receptacula semenes ( x 75). C.
C. bullita. Intromittent organ with the ejaculatory pouches extended (refer figure 4G)
(x 100). D. L peristrophii in coupla showing the ejaculatory pouches lodged inside the
expanded base ('Bursa') of the lateral oviduct and directed towards the lateral oviduct
( x 75). E. A. ravanus. Magnified view of the ejaculatory pouch showing pores (PO)
( x 400). F. C. quinquicostatus. Magnified view of the ejaculatory pouch showing pores
(PO) (x 400). G. H. laeta. Longitudinal section through the ovariole after copulation
showing the developing basal oocyte and the pedicel stuffed with spermatozoa (SP)
(x 1(0). If. H. laeta. Transverse section through the pedicels (P) showing sperms (SP)
inside the accessory receptacula semenes (x 100). I. H. laeta. LS of the ovariole through
the pedicel showing spermatozoa (x 100).
Figure 4. Intromittent organs of Tingidae. A. A. urballla. Intromittent organ, with the
median endophallic diverticulum and ejaculatory pouches extended ( x SO). B. A. urbanus
in copula. The median endophallic diverticulum lodged inside the accessory gland vesicle
and the ejaculatory pouches lodged inside the bases of the lateraloviduets (x 100). C.
P. ecmeles: Intromittent organ with the median endophallic diverticulum and ejaculatory
pouches extended (x SO). D. T. scrupulosa. Intromittent organ with the ejaculatory
pouches extended ( x SO). E. T. scrupulosa in copula. The ejaculatory pouches each being
lodged inside the expanded base of the lateral oviduct ('Bursa') (x SO). F. T. scrupulosa.
Magnified view of the ejaculatory pouch showing fine filamentous processes with pores for
syringing out the sperms ( x 400). G. C. bullita in copula. The ejaculatory pouches, each
lodged inside the expanded base of lateral oviduct (Bursa) (x 100). H. L peristrophii. The
intromittent organ with the ejaculatory pouches extended and the ductus ejaculatorius
connected to both of them ( x SO). I. L. peristrophii. Magnified view of the ejaculatory
pouch showing denticulate processes bearing pores for syringing out the sperms (refer
figure 3D) ( x 400).

