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Abstract. The functional anatomy of the egg and the nymphal morphology of the
teak tingid, Pontanus puerilis Drake and Poor have been described. The outer
surface of the exochorionic collar presents a series of serrations which serve to grip
the plant tissue firmly. The principal and accessory aeropyles with their extension
canals and the so-called ••micro pyles " all serve the purpose of respiration. The
length of the column varies in accordance with the length of the exochorionic collar
and on that basis two types of eggs of P. puerilis have been recognised, viz., short
operculate eggs that are deposited during the months of August-October and long
operculate eggs, deposited during February, Total cessation of growth of the
marginal tubercle of the metathorax ; translocation of the meso and meta thoracic
and 2nd abdominal tubercles on to the wing pads and the disappearance of the
3rd abdominal marginal tubercles in the 5th instar nymph are significant features.
Keywords. Pontanus puerilis ; teak tingid ; summer and winter eggs; nymphal
instars; body outgrowths classification.

1. Introd,:,ctioo
About 105 species, belonging to 49 genera of tingids have been so far recorded in
India (Drake and Ruhoff 1965) and a thorough survey of the scrub jungles of
peninsular India is bound to add considerably to this number. Except Teleonemia
scrupulosa Stal, a Mexican species whose life-history has been worked out in
India by Khan (1945) and Roonwal (1952), all other species recorded are indigenous
and the life stages of not more than 12 of these species are known: Cochlochila
bullita Stal (Iyengar 1924; Samuel 1939; Sharga 1953), Tingis beesoni Drake
(Mathur 1955), Urentius euonymus Distant (Livingstone 1959), Urentius echinus
Distant (Patel and Kulkarney 1955), Stephanitis typica Distant (Mathen 1960)
Cadmilos retiarius Distant (Livingstone 1963), Monosteira minutula Montandon
(Livingstone 1962), Tingis buddleiae Drake and Poor (Livingstone 1967), Habro• Contribution no. 26, Division of Entomology, P. G. Centre, Coimbatore.
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chila laeta Drake (Asari 1972), Corythauma ayyari Drake (Nair and Nair 1974)
and Dasytingis rudis Drake and Poor (Livingstone 1976). The functional anatomy
of the egg and the morphology of the life stages of Pontanus puerilis Drake and
Poor, a teak tingid, have been described here.

2. Materials and methods
Pontanus puerilis Drake and Poor (Teratochila puerilis Drake and Poor) was
collected from teak leaves for the first time by Chatterjee, on 22 June 1966 from
Hoshangabad (V.P.), as reported by Drake and Poor (1936) and subsequently
recorded in South India on teak leaves by Mohanasundaram (1962). The original
description is now illustrated in this paper (figures 12, 13 and 14). Adults, nymphs
and eggs were collected from teak plantations in Walayar (Kerala), Pechiparai
(Kanyakumari district) and Siruvani (Coimbatore district) tropical rain forests.
Eggs were treated in 10% KOR, washed in weak acetic acid, dehydrated in cellosolve and mounted in polyvinyl lactophenol. Fresh eggs as well as nymphal
instars were mounted directly in polyvinyl lacto-phenol.

3. Fuacticaal anatomy of the egg
Pontanus puerilis inserts its brownish yellow eggs into the tender shoots and tender
leaves, either singly or in groups of 2-4, parallel to one another, along the length
of the midrib and its branches (figure 1).
Structurally, the egg is similar to that of Dasytingis rudis (Livingstone 1976).
It is divided into a smooth body (O'515mm long and 0·12mm broad); a barrellike exochorionic collar (its length varies from 0·476 to 0·50mm) that extends
from the mouth of the egg and an equally long operculum, enclosed by the collar
(figure 2). The entire egg is buried in the leaf tissue, leaving only the tips of the
collar and the operculum exposed. There is no smearing of faecal matter around
the exposed surface of the egg nor cork formation surrounding the egg, as reported
in several other tingids. Hexagonal sculpturings on the body are very seldom
visible even on freshly deposited eggs.
3 .1.

The exochorion

It is 0'003 mm thick and in the body of the egg it is closely lined internally by
a very thin endochorion which is visible at the mouth of the egg when the egg
swells. The inner surface of the exochorion of the body of the egg does not
indicate any trace of serrations that serve to grip the endochorion at eclosion as
reported in Tingis buddleiae by Livingstone (1967). At the time of swelling of the
egg. the endochorion projects beyond the mouth of the egg and lifts the operculum
that eventually snaps off at a predisposed line of weakness or the" suture" of the
opercular flange.

3 .2.

Bxocharionic collar

The part of the exochorion that extends beyond the mouth (figure 9, eRC) of
the egg is exoehorionic collar or .. the chorionic rim collar" of Cobben (1964).
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Figures 5-9 (see captions in p. 393).
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Figures 10·13
Figures 1-13. 1. Eggs deposited along the midrib. 2.
Entire egg. OPOperculum; CHC-Chorionic collar; MT -Mouth of the egg; BE-Body of the
egg. 3. Serrations on the middle region of the chorionic collar. 4. Reticulations
on the distal half of the chorionic collar. 5. Base of the chorionic collar and operculum. N-Notch; OPS-opercular flange suture; OPP-Opercular plate;
SB-Sealing bar. 6. Aeropyles. AAP-Accessory aeropyles ; EC-Extension
canals; PAA-Principal aeropyles. 7. Aeropyles and Micropyle. PAP-Principal
aeropyles ; SB-Sealing bar; M-Micropyle. 8. A long operculum. R-R'bs;
OPP-Opercular plate. 9. A short operculate egg. CHC-Chorionic collar;
OP-operculum; OPP-Opercular plate; POPS-Peri-opercular space. 10, 11.
Short operculum. R-Rib; OPP-Opercular plate. 12. Adult male. 13. Forewing.
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Internally, it develops a deep notch (figure 5, N) that circumscribes the mouth
(figure 2, MT) of the egg. Into this notch is sealed firmly the rim of the opercular flange that extends from the opercular plate (figure 5, OPP). This sealing
flange is often described as the' sealing bar' by several workers (Beament 1946;
Southwood 1956; Livingstone 1963, 1967). The outer surface of the barrel-like
exoehorionic collar at its middle region presents a series of circular serrations
(figure 3) which serve to grip the plant tissue firmly. Its proximal half is punctate
and its distal half that corresponds to the •• problematic structureless tissue" of
Roonwal (1952) is distinctly differentiated by its reticulations (figure 4) and almost
embraces the corresponding reticulate body of the operculum (to be described
below). The reticulate part of the exochorionic collar does not indicate any
specific manner of disposition of the numerous canals that are on the contrary
distinctly marked off on the inner surface of its proximal punctate half. The
juxtaposition of the reticulate distal half of the exochorionic collar with the ribs
and reticulations of the body of operculum or the column thus establishes a
periopercular space (figure 9, POPS) and thus serves as an efficient air filtering
mechanism.
The inner surface of the basal punctate half of the exochorionic collar (the
punctations progressively disappear towards the base of the collar) develop
distinctly 36-40 aeropyles that open at the mouth of the egg (figure 6). There
are three types of such canals, (a) Principal aero.pyles (PAP) which are arranged
around the exochorionic collar in groups of 3-4. There are six such groups. Each
canal distally merges indistinguishably with the reticulations of the distal half of
the collar and proximally opens into the extension canals (EC) of the aeropyles,
either individually or jointly. The extension canals at the mouth invariably run
obliquely for a short distance (0,013 mm) into the body of the egg and often unite
with the extension canal of the adjacent principal aeropyles. (b) Accessory aeropyles are found as faintly marked very small canals (AAP) that do not exceed the
limit of the proximal punctate half of the exochorionic collar. They resemble the
principal aeropyles in possessing small extension canals.
Each principal aeropyle is about 0'236mm long while the accessoryaeroyple
is about 0 ·0538 rom long. The pore diameter is uniformly the same (0 ·0025 mm)
for all principal aeropyles and the accessory aeropyles are comparatively narrower.
(c) .. Micropyles " are two in number (figure 7, M). They are distinctly different
from all other aeropyles in possessing no extension canals and they open directly
at the mouth of the egg. For this reason these are considered here as • micropyle •
with considerable reservation (Livingstone 1967, 1976). Like the principal aeropyles they too merge indistinguishably with the reticulations of the exochorionic
collar and for that reason they are not considered here as true micropyles as
reported by Livingstone (1967, 1976). True micropyles, however, have been
considered to transport sperms and according to Cobben (1964) two such .. micropyles" are constantly present in tingidae and miridae,
The entire exochorionic collar encloses a periopercular space around the operculum and this apace is better developed around the basal half of the operculum,
corresponding to similar space described in Dasytingis rudis by Livingstone (1976).
Such a basal periopercular space has been considered by him as the air store of
expired air. The accessory aeropyles do not extend beyond this air store and for
that reason Livingstone (1976) suggested them to be expiratory canals.
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The operculum

In P. puerilis, the operculum is like that of Dasytingis rudis and is differentiated
into (1) Opercular plate, (2) Flange of the opercular plate or the" sealing bar "
and (3) The column or the body of the operculum. The operculum is always
almost as long as the exochorionic collar. The opercular plate in the freshly
deposited egg rests on the mouth of the egg. From its outer surface develops
the body of the operculum in the form of a vertical column of reticulate fabric
and its inner surface lies opposed to the mouth of the egg.
3. Ja. The opercular plate is 0 ·08 mm in diameter and its rim develops into an
expanded flange that is sealed as the sealing bar in the exochorionic notch that
circumscribes the mouth of the egg.
3.3b. Opercular flange: When the egg swells, the embryo that is enveloped by
the endochorion, pushes the opercular plate up and therefore the expanded flange
is able to extend along with the plate for a short distance, Further pressure,
expressed by the expanding embryo, snaps the operculum from the sealing bar
(figure 5, SB) at a predisposed line of" weakness" called the suture of the flange
(figure 5, OPS). When the operculum falls off at eclosion, the sealing bar is left
behind, having its rim firmly sealed to the exochorionic notch, similar to that of
Dasytingis rudis (Livingstone 1976).
3 .3c. The column or the body of the operculum is almost as long as the exo,
chorionic collar. It is narrow (0'066mm in width) at the base and it progressively
widens (0 ·136 mm) as it reaches the level of the reticulate distal half of the collar.
The periopercular space at the apical region therefore becomes narrow, thus
establishing an air filtering meshwork. The length of the column appears to vary
(figures 2 and 9) in accordance with the variation in the length of the exochorionic
collar (table 1) and on that basis two types of ew of P. purelis have been re-cognized, viz., short operculate eggs (figure 9; 0'I63mm long and O'I44mm broad)
and long operculate eggs (figure 8; 0·487 mm long and 0 ·156 mm broad). Similar
type of eggs with such significant variation in the opercular measurements has not
been reported so far in tingidae.
'
A columella, as reported in Dasytingis rudis (Livingstone 1976), is not obviously
developed in P. puerilis. About 80 transverse ribs (figure 8) are very prominently
developed on the column of the long operculate eggs whereas in the short operculate egg there are less than 40- such ribs (figures 9, 10 and 11). The number
of longitudinal bars, however, appears to remain the same (20-24) in both types
of eggs. Interestingly, the long operculate eggs were collected during the months
of August-October whereas the short operculate eggs were collected during the
month of February. P. puerilis is a multivoltine species. The long operculate
eggs deposited during the onset of winter are disposed more superficially and
slantingly on the midrib as well as on the side veins. But the short operculate
eggs deposited during the onset of summer are disposed more vertically, mostly
along the midrib. Therefore, it is suggested here that the short operculate eggs
represent a condition that could withstand desiccation better. Thus the two types
of eggs representing the seasonal variations have biological and physiological
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significance. Production of such type of eggs in this species appears to be the
first record among tingidae, not known even in those species in which the overwintering phenomenon is understood (Eguagie 1972; Woodward 1952).

4. Nymphal morphology
The five nymphal instars of P. puerilis are found feeding on the same leaf, but
congregation of nymphal instars is not significant. Occurrence of only four insrars
in Tanybyrsa cumberi, as reported by May (1977), appears to be a unique phenomenon among tingidae. The classification of the cuticular and body outgrowths
of the nymphal instars is according to Livingstone (1978). The morphometric
analysis of the nymphal instars (table 2) indicates that there is rapid growth in
the length of body, head and antennae in the 5th instar when compared with the
rest of stages.

4.1.

Short sharp spines (figure 15)

These are minute sharp spinous processes of the epicuticle, distributed on the
dorsum of the thorax and the first abdominal segment. In the first two instars
they are present on the mid-dorsal surface only. In the 3rd and 4th instars they
are spread on the sides too. But in the Sth instar they are found only on the
lateral areas. These short sharp spines correspond to the" short small villi-like
excrescences" of Stusak (1968).

4.2. Long, slender, sharp spines (figure 16)
These are developments of the entire cuticle and are mounted on very short pedicel.
They are distributed on the tip of antennae, the tibiae and the tarsomeres.

4.3. Long, slender, blunt spines (figure 16)
These are similar to the sharp spines in development and in distribution but they
differ from them in being blunt, Both these two categories of long slender spines
show progressive growth in the successive stages but the length of the pedicel
remains constant (0,0068 mm). The length of the spines increases from 0·037 mm
in the lst instar to 0·052 mm in the 5th instal. However, the 4th instar shows
little increase in the length of these spines (0-055 rom).

4.4. Simple globulated spines (figure 16)
These are similar to the slender blunt spines but differ from them in being globuIated at the tip. They are found in varying lengths (0 ·020 to 0 ·027 mm) on the
antennae, legs, eyes, and on the margins of the 9th and 10th abdominal segments.
They exhibit the phenomenon of 'sweating' by presenting secretory globules at
their tip.

4.5. Simple tubercles (figure 15)
These are body outgrowths, each having a globulated spine (GS) mounted on very
prominent pedicel (PD). Unlike other simple globulated spines, the pedicel of
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the simple tubercles increases in length in the successive stages (0,029 to 0·223 mm)
whereas the globulated spine shows reduction in length (0'022 to 0·021 mm).
All tubercles of the first instar are simple and they arise on the head, lateral
margins of all body segments and the dorsomedian areas of the thorax and the
. abdominal segments 1, 2, 5, 6 and 8. The simple tubercles in the subsequent
stages become compound tubercles and more whorls of simple tubercles are added
on to the pedicel of the compound tubercles.
4.6.

Compound tubercles (figure 17)

These are found as massive body outgrowths on the head, lateral margins of each
segment and the dorsomedian areas of the thorax and the 1, 2, 5, 6 and 8th
abdominal segments. The compound tubercle starts its development as a simple
tubercle in the first instar and its complexity, as seen in the lateral marginal tubercles, increases by the development at every successive stage a whorl of 3 simple
tubercles on its pedicel. Thus, in the final instar, the pedicel of each compound
tubercle of the head the primaries of pro and mesothorax and the lateral marginal
tubercles of the abdominal segments bears 4 whorls of simple tubercles. The
cephalic tubercles arise as simple tubercles of the lorum, the frons and the
occiput. In the second instar, these simple tubercles coalesce to form compound
tubercles and their complexity increases in the successive stages.
4.7.

Short open tubes (figure 17)

These are development of the entire cuticle with uniformly wide tube without any
spines. They occur uniformly on the dorsum of the head and body but are absent
on the appendages. Their number increases in the successive stages. These are
the main outgrowths of the body that carry prominent secretory globules
(figure 19, GI).

5. General remarks on the life stages (figures 21-25)
In the thorax, the pro and mesothorax alone have the distinction of having lateral
marginal tubercles added at every successive stage. The lateral margin of the
metathorax, however, continues to possess the only simple tubercle that arose in
the first instar and no more additional outgrowths arise in the successive stages.
On the basis of the sequential order of development, the lateral marginal tubercles
of the pro and mesothorax are designated as primary, secondaries, tertiaries, qqarternaries and so on.
he primary is always single and it occupies the most posterior
position in the series and all the other categories develop in front of the primary.
In the succe~ive stages, the primary however continues to grow in complexity
whereas the successive ones show a sequential degree of complexity. The sequential
order of development of outgrowths on the lateral margins of pro and meso thorax
is as follows:
Prothorax:

1st instar-l;
instar-l,4, 3,
Mesothorax : 1st instar-l;
instar-i--l, 4, ?,

2nd
2, 3,
2nd
2, 3,

instar-l, 2; 3rd instar-l, 3, 2, 3; 4th
4; 5th instar-s-l , t, 4, 3, 2, 3, 4, 5.
instar-e-I, 2; 3rd instar-l,?, 2,3; 4th
4; 5th instar-l, ?, ?, 2, 3, 4.
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Figures 18--21
Figures 14-21. 14. Hind wing. 15, 16. Body outgrowths. 17. Simple globulated
spine of the antenna bearing secretory globule. GL-Globule. 18. Short open
19, 20. Translocation of the
tubes of the body showing secretory globules.
tubercles of the meso and meta thorax and second abdominal segment 0IJ to the
wing pad. PRI-Primary tubercle of the Pro thorax. MEl-Primary tubercle of
the Mesothorax. MTI-Metathoracic tubercle 2AB-Second abdominal tubercle.
21. Nprnphal instars.
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23

22

1mm

25
Figures 22-26.

26
Nymphal instars.

The dorsomedian tubercles of all the three thoracic segments of the first instar
nymph are paired and simple. In the second instar , a pair of simple tubercles
is added anterior to the simple tubercles of the prothorax and in the successive
stages these two pairs of tubercles increase in size. The paired tubercles of the
thoracic segments do not coalesce in the successive stages as in many other tingids
but they become compound tubercles by the addition of one or two simple
globulated spines.
..
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. The dorsomedian tubercles of the first abdominal segment remain separate
throughout whereas those of the 2nd, 5th, 6th and 8th segments coalesce in the
2nd instar stage itself. However, all these tubercles increase in complexity at
successive stages by the addition of one or two globulated spines. The dorsomedian tubercle of the 2nd abdominal segment remains less prominent than its
counterparts of the rest of the abdominal segments. The 4th, 5th and 6th abdominal segments develop a simple tubercle on either side of the median dorsal
tubercle in the 2nd instar stage and they continue to remain the same in all
successive stages. The lateral marginal tubercles of the 3rd abdominal segment
that persisted in the 1-4 instars is lost in the fifth instar nymph.
The significant features of the body outgrowths of the nymphal instars of
P. puerilis are:
(i) The lateral marginal tubercle of the metathorax remains unaltered throughout, in all successive stages.
(ii) The lateral marginal tubercle of the 3rd abdominal segment that continues
to grow at the same rate as all the other tubercles till the 4th instar,
abruptly disappears in the 5th instar nymph. As a result, the abdomen of
the 5th instar nymph bears lateral marginal tubercles only on the
4, 5, 6, 7, 8 and 9 segments.
(iii) There is translocation of tubercles of the mesothoracic, metathoracic and
the 2nd abdominal segments to the wing pads (figures 20 and 21). The
first abdominal segment having fused with the second abdominal segment
does not bear any corresponding lateral outgrowths except the median dorsal
tubercle. .
The median dorsal abdominal scent gland apertures are placed intersegmentally
between segments 3 and 4 and 4 and 5.
At least four different species of Chalcid egg parasites have been recorded parasitizing the eggs of P. puerilis. Details of these parasites and the incidence of
parasitization are described elsewhere.
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