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Abstract. Therea petiveriana (L.), the seven white spotted fessorial roach of the scrub
jungles of South India is seasonal, univoltine and is very restricted in its distribution.
The males emerge earlier than the females. soon after the first rain in summer. The
cryptic nymphs are subterranean and the adults are predominantly crepuscular. The
males that play the active role in courtship and mating, start the process by the characteristic antennal caressing. Depending on the intensity of receptivity of the relatively
passive partner, he spares no time in backing into her genitalia to achieve the end to
end position of genital connection. Mated couples go subterranean forthwith. The
females choose reasonably wet substratum for resting as well as for ootheca deposition.
The ootheca rotation is invariably dextral. Senescent females as well as virgins oviposit single eggs and the number of eggs in each completed ootheca ranges from
12-16. The process of oviposition starts early in the mornings as well as late in the
evenings and the oothecae are carried longer when the substratutum remains dry.
The paired pleural pouches are elaborate development of the pleuron of the second
and third abdominal segments. These pouches are kept withdrawn into the body
cavity by a set of retractor muscles that originates at the bottom of the pouch and gets
inserted at the antecosta of the corresponding segment. Young adults, when perturbed, instantaneously lift the wings and fling open the tergites and sternites in order
to expose the hairy pleats of the fully projected plural pouches. Projection is brought
about by the haemocoelic fluid pressure. The well developed hypodermis of the
pleural pouches of young adults has an outer tier of cuticle secreting small compactly
packed cells and a basal tier of large secretory cells, the secretion of which is considered to function as alerting pheromone.
Keywords. Therea petiveriana.. Crepuscular scrub jungle habitats; Coutship; mating;
dextral ortheca carrying; senescent females and virgins oviposit single eggs; pleural
pouches with secreting hypodermis; alerting pheromonal action.

1. Introduction
Though about 3500 species of cockroaches, belonging to 4S0 genera, are so far recorded and several species of them are known to be associated with man, scanty
information is available on their bioecology and ecophysiology. Significant contributions on the biological and ethological aspects of a few species of roaches are
those of Rau (1924, 1940 a, b, 1943, 1944, 1945)Roth (1952, 1967a,b, 1968 a, b, 1969,
1970, 1971), Roth and Willis (1952, 1954) and Barth (1968).
Therea petiveriana (L.) belongs to a very primitive family of cockroaches (Blaberoidea: Polyphagidae). It is reported from the peninsular India by not less than 35
authors, beginning from Linneaus, reporting in his Systema Naturae in 1758 (Princis
1964). Four species of Therea (Corydia; Cassida) namely T. plagiata walk. (Corydia
*Contribution No.6; Division of Entomology, P. G. Centre, Coimbatore.
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elegans Brown); T. ornata Sauss (Molestora ornata and C. ornata Sauss); T. petiveriana
(L.) and T. nuptialis Gerstaecker are so far recorded from India (Walker 1868; Princis
1964). T. petiveriana is the only representative from the dry ever-green forest of
peninsular India.
Ananthasubramanyan and Ananthakrishnan (1959) are the first to make any
attempt on this roach and they documented a preliminary report on its ootheca and
its ootheca carrying habit. Roth (1968a) subsequently commented on the structure
of the ootheca and explained (Roth 1971) the manner of its rotation before deposition. Recently, Roth and Slifer (1973) reported on the distribution of the spheroid
sense organs on the cerci of T. Petiveriana and other species of Blattaria. According
to them such spheroid sense organs are confined to only a few species of this group.
McKitrick (1964) is credited with an outstanding contribution on the classification
of Blattaria, based on genitalia and according to him the polyphagidae is a very
primitive family of cockroaches.

2. Materials and methods
Studies on the ecology, activity pattern and sex ratio were carried out primarily in
the various sites of Madras Christian College, Tambaram Campus, an ideal location
for ecological invesitgations of scrub jungle. Sex ratio of the adults during their first
appearance in a particular season was determined by collecting them from different
sites each day around 0800 hrs. One particular locality, where the population was
found to be almost steady, was exploited to a fuller extent, right from the time of
first appearance (emergence) of adults, by collecting all the available adults, including
the subterranean ones, twice a week. The preponderance of emergence of one particular sex at each collection was thus determined. The nymphs that were collected
simultaneously from each locality were reared in isolation and the sex ratio of the
emerging adults subsequently determined. Activity pattern of the adults was recorded by visiting the selected sites during different hours of the day and such observations were compared with the activity pattern of the adults (n-about 40) maintained
in glass tanks (20" x 8" x 8") in the laboratory.
To understand the mating behaviour, individual pairs were left in circular tanks
(6 inches diameter). In order to understand the intensity of mating interest, several
males were left with a single female and observations recorded in dull, diffuse light.
To record the ootheca deposition behaviour, adult females were reared singly as
well as in pairs (male and female) on biscuit crumbs in circular containers (21/2 x 3
inches), provided with a nylon gauze fitted opening (1 inch diameter). The sawdust
in the container was changed once a week and the water soaked swab renewed daily
to prevent mould formation. Insects were reared under unregulated laboratory
conditions and the maximum and minimum temperatures (22'5°C to 33·5°C) and the
relative humitity (92 % to 98·5 %) recorded daily at 10·00 hr. Insects were checked
for ootheca extrusion every morning and the measurements of the regular collection
of oothecae recorded.
A batch of five females was subjected to regular observations in order to record
the commencement of extrusion of the first ootheca as well as to record the extent
at which ootheca being carried under varying conditions.
Photomicrographs were taken using the Asahi Pentax C?amera.
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3. Biological considerations

T. petiveriana (L.) is a fossorial roach, inhabiting rubbish heaps around human habitation as well as in humus accumulations in certain isolated pockets of the scrub
jungles and semi arid zones of South India. Preliminary investigation on the distribution of this insect reveals that their periodicity in similar habitats in Chengleput
District (Pulicat, Tambaram, Kalpakkam) and Coimbatore District (Maruthamalai,
Chantrapuram, Malumachampatty) vary considerably. When a single restricted
habitat of a particular district is thickly populated, other similar habitats of the same
district as well as all other sites of other districts remain completely free from this
roach. But the peak population is recorded soon after the first summer rains. However, the nymphs of all stages are found subterranean throughout the year, occupying humid areas with lose soil in these habitats.
The adults exhibit strong tendency towards gregareous activities. They are essentially crepuscular, their activities superficially exhibited invariably between 0600 hr
and 0900 hr and 1700hr and 1900 hr. This pattern of activity rhythm is exhibited
even by the insects reared in the laboratory. During non-active hours they remain
subterranean, indicating no visible activity. Females exhibit stronger tendency to
remain subterranean even during the usual hours of activity and that partly explains
the less percentage of females in the collections made during these hours. The early
adult population shows a higher composition of males and in subsequent months
the females outnumber the males. Females from a declining population exhibit
strong tendency to perch on branches as high as three to four feet, especially when
the substratum is damp.
It is interesting to report here that at the time when males in the adult population
predominate, majority of the last nymphal instars collected from the same locality
during the same period are found to be females. Therefore, it is evident that the
preponderance of males in the initial population is due to their early emergence and
subsequently the females outnumber the males in the final population.
The nymphs that hatch invariably during November-December are dull brown,
their colouration matches well with the background. In the laboratory, earlier
instars exhibit strong tendency to get overturned and to drown in the wet swab and
therefore the- mortality rate is unbelievably high.

4. Sexual dimorphism

Adults of both sexes are macropterous but flightless. The left tergum bears four
white spots and it overlaps the right one that bears three white spots. The vestigial
anal lobe of the very much reduced orange yellowish hind wings is folded once and
concealed underneath as against the severally folded anal lobe of the more advanced
categories of flying cockroaches.
The males are obviously smaller than the females (tables I and 2 and figure 1).
The number of segments of the maniliform antennae ranges from 44-48 in the
females and 44 to 51 in males and the antennal segments of the latter are relatively
longer.
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TllbIe 1. Measurements of live males in mm. Location: MalumachampattiCoimbatore District; Date of collection: 16-4-1977
n=5

Length of animal
Width of animal
·Head width
·Head height
Antennal length (app.)
Pronotum width
Pronotum length
Thorax width
Abdomen width (max.)
Abdomen length
Tegmina width (Right)
Tegmina length (Right)
·Hind wing length (Right)
Hind femur
• Anal cercus
·Anal style

21·0
14'5
3-4
3-6
17·0
11'5
6·5
7·5
11'0
8'0
8'0
16'5
4·9
5·0
1'9
0·9

19·0
13·5
3-4
3-6
15·0
11·0
6·0
7·5
10·5
8·5
8·0
15·0
4-9
5·5
1·9
1·0

19·5
14·5
3'5
3-6
16'0
11·5
6·0
8'0
11'0
8'0
8·0
15·0
5'1
5·0
2·2
0·9

21'5
15·0
3-8
3·7
17'5
12·0
6'5
8'5
11·5
9'0
8·5
16'5
5-4

5·S
2'1
1·0

21·0
15'0
3-9
3-9
17'0
12·0
6'5
8·5
12'0
9'0
8·5
16·5
5·3
5·5
2'2
0·9

Range

Mean

19·0-21'5
13,5-15'0
3'4- 3·9
3-6-3-9
15'0-17-5
11'0-12'0
6'0- 6'5
7,5- 8'5
10'5-12'0
8·0- 9·0
8·0- 8'5
15'0-16'5
4,9- 5·4
5·0- 5'5
1'9- 2'2
0.9- 1'0

20'4
14·5
3-6
3-7

16'5
11-6
6·3
8·0
11·2
8'5
8·2
15-9
5·1
5·3

H
0·9

·Measurements taken with binocular microscope (25 x )

Table 2. Measurements of live females in mm. Location: MalumachampattiCoimbatore District; Date of collection: 8 and 14th April 1977
n=S

Length of animal
Width of animal
·Head width
·Head height
Antennallength (app.)
Pronotum width
Pronotum length
Thorax width
Abdomen width (max.)
Abdomen length
Tegmina width (Right)
Tegmina length (Right)
·Hind wing length (Right)
Hind femur length
• Anal cercus length

27'5
17·0
4·2
4-4
12'0
15'0
8·0
10·5
14·5
15·0
10'5
18·0
6·2
6'5

23-5
17-5
4·2
4·4
12'0
14·0
8'0
10·5
15·5
13·0
l00S
15·5
6'9
6·0

2-2

2·2

24'0
16'0
4·2
4·4
10·5
13'5
7·5
9·5
14·0
14·0
9·5
17·5
6·0
6·0
1·9

22'0
16·0
4·2
4'1
12'0
12·5
7·0
9'0
13·5
13-0
9'5
17·0

26·0
18·0
4·5
4·6
12·0
14·0
8·0
10·0
14·5
14·0
10'S

5-8

5·5
2·0

·Measurements taken with binocular microscope (25 X)

19·0
6·9
5·5
1·9

Range

Mean

22·0-27'5
16·0-18'0
4,2- 4·S
4'1- 4'6

24-6
16·9
4'3
4·4
11'7
13-8
7·7
9·9
14·4
13-8
10·1
18·0
6·4
6·1
2·0

10'S-12'0

12'5-15,0
7·0- 8'0
9·0-10·S

13'5-15'S
13·0-15'0
9,5-10,5
17'0-19·0
5,8- 6·9
5·5- 6·5
1,9- 2·2
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Figure 1. Morphometric analysis of the adult male and female ordinate-serialized
characters as given below abscissa-measurements in rom; female, male. Vertical
bars represent ranges and horizontal bars represent means. Characters 1. Length
of the insect, 2. width of the insect, 3. head width, 4. head height, 5. antennal
length, 6. pronotum width, 7. pronotum length, 8. therax width, 9. abdomen width,
10. abdomen length, 11. tegmina width, 12. tegmina length, 13. hind wing length,
14. hind femur length. 15. anal cercus length, 16. anal style length.

5. Mating behaviour

The crepuscular activities of T. petiveriana evidently reflects on its mating time too,
that invariably takes place in the mornings and evenings. Males play the active role
while the females remain relatively passive. Relatively young males persistantly
court for hours together.
A fairly young male becomes sexually excited the moment he comes into physical
contact with the female of any age. A sexually excited male almost instantaneously
starts courting by repeatedly stroking the dorsum of his partner (gentle caressing)
by his antennae in an orderly rhythmic fashion (figures 2 and 3). This pattern of
antennal caressing is quite different from the vigorous vibratile antennal fencing
reported by Roth and Barth (1967) in Leucophaea maderae.
A receptive female remains motionless during the male's antennal caressing. If
she moves away, the male persists in repeating his antennal caressing, follows her
and intermitently attempts to mount on her, occasionally moving around her (figure
3). Very often, the excited male titillates the highly sensitive (Roth and Slifer 1973)
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anal cerci of the female by his antennae. During antennal caressing and titillation
of anal cerci, the male repeats his characteristic vertical jerks or vibration of the anterior section of his body as reported in Leucophaea maderae (Roth and Barth 1967).
After a certain period of courting, the duration of which varies according to the
state of receptivity of the females, the male turns away from her, briefly raises his
wings (figure 4) and almost instantaneously backs into her genitalia. If unsuccessful
in gaining genital clasp, he turns again towards his partner and resumes his courtship.
In this manner he makes several attempts when the partner is found not immediately
receptive. In the case of Leucophae maderae, Roth and Barth (1967) have reported
the wing raising act of the male as the immediate sequence following anternal fencing
so as to expose the secretions of the tergal glands of the second abdominal segments
so that the partner could conveniently complete the prerequisite precopulatory feeding on the secretion. In T. petiveriana, on the contrary, the raising of wings is the
final act of courtship.
A receptive female remains motionless during courtship and subsequently opens
apart her supra anal and subgenital plates to let the male establish the genital claps.
Occasional females raise their posterior section of the body slightly. Passive participation of a female in the sexual act is considered by Roth and Barth (1967) as
unusual among cockroaches. In T. petiveriana, the only possitive sign of a female's
receptivity is the opening of the supra-anal and subgenital plates and this is evident
only about five days after her emergence. On completion of a single mating, the
female continues to be unreceptive throughout her life. An unreceptive female
invariably moves away from an approaching male and if a persistent male makes
deliberate attempt to back, she kicks him off, rather repulsively with her hind legs.
The intensity of interest on the part of the male largely depends on his background
history. A male when removed from a cluster of individuals composed of higher
proportion of females shows little interest towards females of any reproductive
status. But a male taken out of a population composed of higher proportion of
males starts courting a female of any reproductive status almost spontaneously
when he comes into physical contact with her.
Copulation (figure 5) lasts for 50-100 min when the pair is left undisturbed. A
disturbed copulating pair is often seen impulsively dragged away by the female
partner. On completion of successful copulation, both partners momentarily go
subterranean.
Unusual sexual behaviour is not uncommon. Homosexual behaviour among
males is commonly observed when they are kept in large number in isolation. The
phenomenal antennal caressing, followed by backing action are common among
males under such circumstance. Virgin females under conditions of prolonged
isolation frequently remain alert with their bodies raised during their hours of
activity.
The tergal glands of the males of several species of cockroaches are reported to
playa significant role in courtship and mating. These glands are prominantly developed in the males of most families of Blattaria but they are rarely met with among
polyphagidae and Blaberidae (Barth 1969). As an act of precopulatory formality,
the females of these families mount on the males in order to feed on the secretion of
the tergal glands. Only on completion of this formality, genital clasp is achieved
(Roth 1970). In the absence of such tergal glands, some cockroaches develop sex
pheromones (Roth and Willis 1952; Roth and Dateo 1966 and Barth 1966). Roth's
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Figures:9-13.

(Captions in p. 247)
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(1969 and 197I) survey on the occurrence of tergal glands in Blattaria and the present
investigation exclude T. petiveriana from the tergal gland possessing roaches.

In most cockroaches, the females occupy superior position till the genital connection is established and thereafter the end to end position is achieved (Roth 1969).
But in T. petiveriana, the male on completion of the pre-copulatory courtship, straightaway backs into the female. A comparable achievement in copulation is known to
occur only in the family Blaberidae viz., Panchlora nivea (Roth and Willis 1958)
Panchlora irrorata (Willis 1966) and Gromphadorhina portentosa (Barth 1968).
Another unusual feature in the mating sequence among cockroaches is the performance of vertical jerks by males. Males of Blaberus craniifer reportedly raise
the anterior section of their body while generating trembling movements (Nutting
1953). Males of Eurycotis floridana exhibit bilateral vibrations of the body (Roth
and Willis 1954). The males of Madeira cockroaches, Nauphaeta cinerea perform
vertical jerks (Roth and Barth 1967) comparable to those of T. petiveriana. But in
the latter it is interesting to report that such vertical jerks and vibrations are omitted
whenever the females remained highly receptive.
6. Ootheca deposition behniour
6.1. The Ootheca

Like all other ovipositing cockroaches, T. petiveriana too manufacture oothecae in
its genital chamber and deposit them at leisure. The size of the dark brown oothecae
ranges from 9·00 rom to 11·20 mm in length and 3-85 to 4·46 mm in width (figure 7).
Progressive reduction in the size of the ootheca, with a corresponding reduction in
the number of enclosed eggs is indicated as the females progress in age.
Externally, the surface of the ootheca is drawn into a variable number of (10-16)
carinations (C) and in between these carinations the surface is further demarcated
by a varying number of striations. Each carination and striation is an indication
of the corresponding number and nature of the plications of the lateral walls of the
genital chamber, that serve as the press. Each ootheca is sealed off at both ends
and the anterior end that projects first is indicated by a prominently developed anteriorly directed dorsal process while the posterior margin is indicated by the short
fine filamentous extensions of the carinations and striations. Dorsally, the two
flanges of the ootheca are welded together to form the' keel' that bears at regular
intervals a certain number (corresponding to the number of the enclosed eggs) of
obliquely running (anterior ward) air channels. The number of eggs enclosed in each
ootheca is variable, declining as the female advances in age. The range is between
1 to 16 (mean 13,6) and the number less than 12 is recorded in mated females as she
advances in age as well as virgins. Out of the 30 oothecae examined at random,
18 of them contained 14 (in equal proportion) eggs. Only exceptionally large oothecae
enclosed 15 to 16 eggs. However, eggs ranging from I-58 per ootheca have been
reported earlier in other cockroaches by Roth and Wills (1954). Incidentally, it is
worthwhile to report here that most of the females dissected revealed 7 ovaioles in
each ovary.
6.2. Extrusion and deposition ofootheca

Females with distended vagina (supra-anal and subgenital plates extending wide
Proc, B.-4
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apart), indicating the initiation of the oviposition process, are seen in that condition
only in the early hours of the mornings, late evenings as well as at dusk. Thus, oviposition appears to be initiated only during these hours.
When the ootheca starts protruding, the keel is found dorsally directed (figure 6)
fitting snugly into the median notch of the supra-anal plate. Complete extrusion of
a normal ootheca takes 10-12hr and on completion of extrusion, the ootheca rotates
dextrally (keel turns to the right). After complete rotation (90°) it takes approximately 100 min to oviposit. During the course of investigation, comprising at least
100 recorded and many more unrecorded observations, only thrice the ootheca is
found to be levorotatory (keel turns to the left). When the ootheca is fully extruded,
it is still connected to the genital chamber through the chitinous extensions of the
carinations and striations and that causes tilting of the ootheca to its right.
The oothecae are deposited the same day following extrusion but occasionally
the duration of retention is considerably prolonged, depending on the moisture content of the habitat. Delayed deposition invariably occurs when insects are kept in any
dry substratum and some females are found to carry their oothecae as long as 90 hr.
Though they do not suggest any well defined preferential selection ofoothecae deposition site, oothecae are seldom found deposited in dry substratum. The reason is that
females prefer to rest in any wet substratum during non-active hours. This apparent
selection of oothecae deposition site was verified by the following experiment. 20
females and 55 males were reared in a tank (20" X 8" X 81/). The saw dust spread in
the tank was kept moist in one half of the tank while it was kept dry in the other half.
Out of the 54 oothecae collected in two batches, 34 of them were found exclusively
on wet saw dust, 10 exclusivelyon dry saw dust and the rest on the intermediate zone.
This preference was further verified by the observation that 94·4 % of the females
(n-18) as against 33·3 %of the males were recorded resting on wet saw dust.
Table 3. Number of oothecae laid during each 14 days after first ootheca deposition

I
II

III
IV
V
VI
VII
VIII
IX
X
XI
XII
XIII

XIV
XV

Virgin

Mated

No. of the
Ootheca
3
3
3
1
2
1
1
1
0
1
0
1
0
0
0

2

3

4

Mean

3
3
2
2
2
1
1
1
1
0

2
2
2
1
1
2
0

2
3
3
1

2-50
2-75
2·50
1·25
1-67
1-33

0·67
1-00
0-50
0'50
0·00
1-00
0·00
0-00
0-00

1
1
1
0
0
1
0
1
0
0

2

3

Mean

2
1
1
1
0
0

2
2
1
0
1
1
1
0
0
0

1-67
1-33
1-00
0-33
0·33
0'67
0-33
0·33

--'

(}oo
0·00
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Figure 8. Number of oothecae laid by virgin (0) and mated (.) female every fourteen
days. Ordinate: Time in 14 days interval; Abscissa: Number of oothecae.

The virgins also deposit oothecae but significantly less in number. Recordings of
the rate of ootheca deposition of 6 virgins and 6 mated females indicate that the
former deposited 1 to 8 oothecae (mean 4'667) whereas the latter deposited 9 to 22
oothecae (mean 15'167). The mean pre-ovipository period, from the date of
emergence, was found to be 35·66 days (range 26 to 52 days) for virgins and 15-25
days (range 12-19 days) for mated females. The inter-oviposition period in mated
females is relatively very short, ranging from 2-6 days (mean 3'4). Since the
number of oothecae deposited by virgins is considerably less, the inter-oviposition
period is correspondingly extended (figure 8). The number of oothecae deposited
per unit period of time decreases with the age of both the virgins and the mated
females (table 3, figure 8).
Both virgins and mated senescent females bear mature oocytes in their ovarioles
and therefore the failure to deposit ootheca may be due to impairment of ovulation
as well as impaired functioning of the accessory glands. Both virgins and mated
females extrude solitary eggs when they reach the stage of senescence (figures 9-10).
Complete oothecae, having been closely accompanied by solitary eggs, have been
recorded in two females. Extaordinarily prolonged inter-ovipository period too is
commonly observed in senescent females.
Ananthasubramanian and Ananthakrishnan (1959) were the first to report the
deposition of ootheca in T. petiveriana. They recorded six "longitudinal furrows",
corresponding to the inter-carinatory space, on each ootheca. In the present investigation on an average each ootheca is found to bear 13 carinations. Further, Ananthasubramanian and Ananthakrishnan reported that the number of eggs in each
ootheca is always 16 (range being 14-16)and that the first ootheca is deposited within
a week after copulation. But the present investigation has clearly revealed that
the mean number of eggs in each ootheca is 13'6 (n: 30). the modal class being 14
and that the inter-oviposition period is dependent on the age of the female. The
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duration of retention of ootheca, according to Ananthasubramanian and Ananthakrishnan, varied from 1-6 days, including the time taken for extrusion. However,
the present study indicates that the time taken for extrusion of a normal ootheca is
fairly constant, but the duration of carrying, after the completion of its rotation,
varies considerably depending on the moisture content of the substratum. The
number of oothecae released per unit period of time decreases as the female advances
in age and therefore the inter-ovipository period too is correspondingly prolonged.
This observation is at variance with that of Ananthasubramanian and Ananthakrishnan who earlier reported a decline in the interovipository period in relation to
the ageing of the female.
Roth's (967) contention is that the rotation of the ootheca in T. petiveriana is a
primitive type as the eggs in this roach are not enclosed in the vestibulum after rotation, comparable to several other polyphagids. According to Roth, these insects which
exhibit primitive rotation should have evolved along one line from a common stock
(represented by some polyphagids) that does not exhibit any rotation since members
of this stock continue holding their oothecae by a long flange. The other line of
descend lead to a stock possessing ootheca that bear reduced flange and exhibit no
rotation.
Concerning the- direction of rotation, Roth's (1967) observations of six ootheca
of T. petiverianarecorded equal number of levo and dextro rotations. But the present
observations recorded the rotation (with very rare exception) to be invariably dextral. According to Roth (1967) the trait of rotation of ootheca in one particular
direction is genetically entrolled.
The effect of mating on ootheca production and the phenomenon of ootheca
deposition by virgins are reported in a number of cockroaches. Virgins of Leucophaea maderae ovulate in part the eggs contained in their ovarioles (Englemann 1970).
Virgin females of Diploptera punctata produce oothecae but do not produce young
(Stay and Roth 1956). Virgin females of Eublaberus posticus do not bear mature
oocytes (Roth 1968). Virgin females of Ectobiusjapponicus, E. pallidus and E.panzeri
produce fewer oothecae containing lesser number of eggs than those borne by mated
females. Further, the pre-oviposition periods of the virgins of these three Ectobius
species are reported to be longer than their mated females. Similarly, the inter-oviposition period too is reportedly extended (Brown 1973).
Thus the phenomena like the retention of mature oocytes in the ovarioles;
production of fewer oothecae; prolongation of pre-ovipository period as well as interovipository periods in both virgins and mated females of advancing age, as observed
in T. petiveriana, are of common occurrence in several other species of roaches.

7. Aggressive behaviour

Adults of both sexes of T. petiveriana, when perturbed, raise their wings and visibly
project on either side, at the anterior end of the abdomen, a pair of brown pouches
named here as pleural pouches (figure 11). These pouches develop as continuous
(figure 15), elaborately folded chitinous sac of the pleuron (PI) of the 2nd and 3rd
abdomina! segments.
Normally, these pouches are never visible, being withdrawn into the body cavity
and shelved within by the close approximation of the tergite and sternite of the res-
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Figure 21. (Caption in p. 247)
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pective segments. In the nymphal instars pleural pouches are altogether absent.
Under preserved condition (figure 13)each pouch is 0'9 mm long and 0'63 mm broad.
But when perturbed, an everted pouch expands to almost double its size (2 mm long
and 1 mm broad). In the everted condition, the exposed surface of the pouch reveals
(figure 21) a series of concentric whorls of chitinous pleats (CP) of varying heights
(0'043 mm to 0'151 mm). Each pleat bears whorls of very fine hair like dentritic
processes (0,058 mm long). Each ofthese processes (DP) is basally broad and hollow
and apically develops into an apical corona or setaceous crown. Similar dentritic
processes also develop from the wall in between the pleats.
When the pouches are withdrawn, these pleats as well as the dentritic processes
align together and remain compactly arranged, often carrying with them the debris
that has adhered to them during the earlier eversions. The surface of the wall of
pouch facing the body cavity is lined by hypodermis that is continuous with that of
the body wall, but with considerable variation in its histology (figures 19 and 20).
The hypodermis lining the pouch is differentiated into the chitin secreting compactly
arranged small cells, forming the upper tier that is thrown into crypts (CY). Each
crypt corresponds to a prominent pleat. The lower tier is composed of a single
layer of much elongated and prominently enlarged cells (SC), each with a large
granular basal nucleus and finely granular cytoplasm, suggestive of merocrine type
of secretion. In the freshly emerged adults as well as in fairly young adults, the
lower tier of secreting cells are so arranged to appear as distinct lobes, enveloping the
pouch. In the older adults, on the contrary, these cells are apparently lost.
Interestingly, older adults even under prolonged perturbance never visibly evert
their pouches, whereas relatively younger adults at the slightest perturbance instantaneously raise their wings, bend their head, straighten their legs and simultaneously
evert their pleural pouches (figure 12). The threshold intensity of stimulus required
for this behaviour appears to depend on the status of the adult. For a freshly moulted
adult, when kept in isolation, a gentle touch will instantaneously evoke the aggressive
display. But such reaction is considerably delayed in those adults reared in groups.
A set of striated muscle (PR) fibres (figures 12 and 18) after originating from the
bottom of each pouch runs obliquely anterior-ward and gets inserted on the antecosta
(figure 13) of the respective segment. These fibres are innervated from a fine branch
that originates from the ganglion of the respective segment.
The eversion of the pleural pouch is apparently brought about by the haemocoelic
fluid pressure. When it is fully extended, it appears triangular and while maintaining its turgidity it performs tilting movements, indicating fluid pressure in its operation. Withdrawal of the pouch is brought about by the contraction of these muscle
fibres and therefore they serve as pouch retractors. Sections of the pouches in the
fully extended condition reveal these fibres running through the cavity of the pouch,
baving their origin on the roof, (figures 17 and 17a), indicating that eversion concurrently brings about relaxation of these muscle fibres.
From the above description it is clear that the histology of the hypodermis of the
pleural pouch and the intensity of aggressive behaviour have certain correlation.
It is suggested here that the secretion of the enlonged secretory cells of the lower
tier of hypodermis brings about a pheromonal effect, similar to the alerting pheromonal effect of other insects. The peculiar posture (figure 12), coupled with the
raising of the wings and eversion of pouches, serve to warn the intruder of the insect's
aggressive reaction.
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A sex pheromone called • seducion' has been reported earlier from the tergal
glands of the males of the viviparous cockroach Nauphaeta cinerea by Roth and
Dateo (1966). Tergal glands with setal brushes, analogous to the metasternal gland
of the striped meadow cricket iOecanthus fasciatus) have been reported by Roth
(1952) on the 7th tergite of Supella hottentotta and S. abbotti. Males of at least 25
species of cockroaches are known to produce sex attractants (Roth 1967b). But the
existence of any pouch analogous to the pleural pouches of T. petiveriana has not
been reported so far. Since these pleural pouches are present only in the adults
of both sexesand apparently functional only in relatively younger adults their aggressive or alerting function appears to be more significant.
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Explanation of lettering In figures:
AC - antecosta; C - carination; CP - chitinous pleats; CY - crypts; DE - hypodermis;
DP-dentritic processes (hairs); PL-pleuron; PP-pleural pouch; PR-pouch retractor
muscle; SC - secretory cells; ST - sternite; T - tergite,
Figure 2. Therea petiveriana initiation of courtship.
Figure 3. The male performing antennal stroking-caressing.
Figure 4. The male having his wings raised, backs into the female to gain connection.
Figure 5. Mating in progress.
Figure 6. Ootheca extrusion in progress.
Figure 7. Variation in the size of the oothecae.
Figures 9 and 10. Solitary eggs are being laid by senescent mated female and virgin.
Figure 11. A perturbed adult exposing the everted pleural pouches.
Figure 12. The alerting posture of a perturbed male.
Figure 13. Whole mount of pleural pouch with its attached retractor muscle.
Figure 14. Insertion of the retractor muscle on the antecosta.
Figure 15. Pleural pouch as development of pleuron.
Figure 16. L.S. of a partly everted pleural pouch.
Figures 17 and 17a. L.S. of a fully everted pleural pouch
Figure 18. L.S. of a withdrawn pleural pouch
Figure 19. T.S. of a pleural pouch showing the arrangement of hypodermis.
Figure 20. Enlarged view of the hypodermis showing the crypts and the secretory
cells.
Figure 21. Arrangements of pleats and the dentritic processes.

