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i { the

: {he lower side ©
ween the maxillac of h um (lorum).

' i subment
pasal sclerite, the su e ddle
1 ds of the car'dlr}es.olnn ilttdamll'n'ﬂ‘c
< iti nnec . ries arg
l:iighzqizlt;essr:;ﬁ ct::iangular sclerite, the mentum ':vhlcl]‘;mc(:;:wm is an clongate,
gcleroliscd prementum. On each side of the apex of the p o the labial palpi are
4-segmented, hairy structure, the labial QBIPU§- Im;ie‘ri'ded %o WO PrOCESSES,
. two small lobes, the paraglossae. Each one 1S apijcally- ij‘.’ Potween the paraglossac
the inner very small and the outer large and spoor}-sha[?eh' - Between Oy the-fusion
lies an elong;lte spindle-shaped flexible proboscis whic 1}‘; Its apeX'iS expanded’
of two glossae. It has transverse ridges and long hair on it.
to form a small knob-like lobe, the flabellum. .-

A

Labium (Fig. 21C): “'llies \t')_e;haped.
‘mouth. It consists of a flexible, otal en
ed with the dista

APPENDAGES OF THORAX

e These consist of the wings-and legs. |
. aoes” of flizht which

A. Wingsi These are the membranous, paired append

are located dorsolaterally on the thorax.

The insects have either -no wings or a pair of
s (first on the mesothorax

ditions in a silverfish (Fig.
4) respectively. Note that

(a) Occurrence of wings: el
wings (on the mesothorax) or two pairs of wing
and second on the metathorax). Examine these con

8A), house fly (Fig. 7E) and grasshopper (Fig.
the prothorax never bears wings.

(b) Dvevelopment of wings’: The wingless insecls.axj_e called the apterous,
with reduced wings the brachyptlerous and with complete wings the macropterous.
The undeveloped wings of nymphs and naiads are called wing pads (Fig. 9C).

The insects which are supposed primitively wingless*are known as Apter‘ygo'ta,
e.g., silverfish (Fig. 8A), doubletails, telsontails and springlails. The insects

which are winged or secondarily wingless' are called the Pterygota. It has .
the body

further two types. The insects which develop their wings outside
are called Exopterygota, e.g., grasshoppers (Fig. 8B), bugs, etc. The insects
which develop their wings inside the body are known as Endopterygota, e.g.,

flies, wasps, moths (Fig. 9A), butterflies, beetles, etc.

(c) Wing margins and angles: Place the hind wing of an ak grasshopper
(Fig. 22H) between two slides under a microscope and note the following:
It is almost triangular in shape. Its anterior border is called the costal margin
outer border the apical margin and inner border the anal margin. The fO]lOt:in;
three angles are also defined: the humeral angle betweer ‘the costal and anal
margins, the apical angle between the costal and apiéa! margins, and the anal

angle (tornus) between the anal and apical margins.

ot (d) Wing venation (Fig. 22A): The wings of most insects are membranous,
ey are supported l_)y a framework of hollow ribs or thickened ridsres, the
\\igll:\ls lvlosrt of t?ese veins extend lengthwise in the wing and are called lon.giludinal
v s. ew of them connect the longitudinal veins and are called cross veins
le arrangement of veins in a wing is called venation or neuration. .

In : ..
contain L’ﬁ l}”l"gs lof certain insccts, the areas between the longitudinal veins
mayflics sto:;r(;‘:%g:ra r:ietwoi'k of veins called archedictyon, e.g., drasonllies

i 5 n a ~1li § a1 > . . ) o
nel-veined. nt-lions. The wings of these inscets are also called
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F1G.22. STRUCTURE AND TYPES OF WINGS
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The longitudinal veins and most of the cross veins bear names. Thes,
‘ > . - - - -
names (from the anterior to the posterior) with their abbreviations are as

follows:
Longitudinal veins Cross veins
1. Costa (C) 1. Humeral (h)
2. Subcosta (Se) 2. Radial (r).
3. Radius (R) . 3. Sectorial (g) 4
4. Media (M) 4. Radiomedial (r-m)
5. Cubitus (Cu) 9. Medial (m)
6. Anals (A) 6. Mediocubital (m-cu)

Note the abbreviations of longitudinal veins are alwziys in capital letters
and those of eross veins always in small letters, .

The longitudinal veins "may be simple or branched in varying degrees in
different insects. But the basic hypothetical or primitive 'arrangemenl is as
follows: The costa is unbranched. It forms either the anterior margin or lies
along the anterior margin. The subcosta is 2-branched distally. The radius
is divided into two branches: R1 and the radial sector (Rs). The radial scctor
divides into two branches and each branch further divides into two. The radius
is thus- 5-branched. The media is divided into two branches: anterior media
(MA) and posterior media (MP). The anterior media. divides into twec branches.
Similarly the posterior media divides into two branches and .each branch divides
again into two. The media is thus 6-branched. .The- cubitus is 2-branched,
with its first branch further divided into two. .There are 3-eor 4 anals which

are typically unbranched.

that the abbreviations of* the main ]ongitudinal

It must be remembered ]
‘But their final branches are indicated

veins are generally written at their bases.
at the wing margin (Fig. 22A).

The most important cross veins are: the humeral connects the costa and
subcosta near the base of the wing. The radial connects R1 and radial sccior
(Rs). The sectorial connects R3 and R4. The radiomedial connects radius and
media, usually near the middle of the wing. The medial conncets M2 and M3.

The mediocubital connecis media and culzitqs., -

This hypothetical or primitive wing venation can not be seen in any wing
al present because some veins or their hranches have either lost or [lused

together. The fusion of two branches (e.g. R4"and R5) is written as' R4+5.

) (e) Cells of wings: The longitudinal and cross veins surround -the areas
of various shapes which are called cells. There are iwo types of cells. If the
area is entirely surrounded by veins, it is a closed. cell (Fig. 22A). If the
area extends to the wing margin, it is an open cell (Fig. 22A). A cell is ramed
after the vein which forms its anlerior border. In some insects certain cells
have special names, e.g., discal cell of butterflies and moths (Fig. 23A).

(ir (f) Areas of wings: The central area of. the wing is called the dise. The

area of the wing having the maximum number of veins is called remigium (Fig.
23B). The arca containing only the anal veins is termed the annal or vannal

area (Fig. 23C).
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(MALE GEOMETRID MOTH)

_HAMULT

A.

. E. HAMULT (HONEYBEE)

REMI\GIUM

B. JUGUM (JUGATE MOTH)

RENULUM AND RETINACULUM
TRID MOTH)

D. F
(FEMALE GEOME

1G.23. WING COUPLING APPARATUS
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\\\ (g) Special structures of wings: Some insects havp a _'lhlck plgmented.spot
along the costal border near the apex of the wing -Wthh is called Pterostigma,
e.g., dragonflies, damselflies, most hymenopterous insects, etc. A %hlck., short,
cross vein descends from the middle of 1he anterior borde‘r‘-,v{h_lch is callqd
nodus  in dragonflies. The bhorder appears to be broken. and jointed at }hls
point.” The wings of butterflies and moths are covered with scales o.f~vumlolu§

. shapes. The rod-like wings of thrips have fringes of ‘long hair which are calle

marginal setae (Fig. 22G).
(h) Types of wings: Some importarit types or modifications of wings are

as follows: N

_ 1. Tegmina (Fig. 22B): The fore wings are modified ‘into” long, narrow,

hard and slightly thick structures, the tegmina (sing. tegmen), e.g., grasshoppers,

cockroaches, mantids, crickets, ete.

2. Elytra (Fig. 22C): The fore wings are modified into yer); thick .and
hard structures, the elyira (sing. elytron), e.g., beetles, wecv.ﬂs‘ and earwigs,
They form a protective covering for hind wings when tr{e insect is in rest.

3. Hemelyira (Fig. 22D): The basal part of the fore win:g is thick and
hard while the apical part is thin and membranous. Such wings are called

hemelytra (sing. hemelytron), e.g., true bugs (like red cotton bug).

4. Halleres (Fig. 22E): The hind wings are modified into tiny, knobbed
structures, the halteres, e.g., flies (iike house fly), male.coceids (like mango

mealybug).

5. - Pseudohalteres:” When the fore wing{s' are modified into halteres, they
are known as pseudohalteres, e.g., male stylopids. :

6. Filohalteres (Fig. 22F): When the hind wings are modified into very
long, thread-like structures, they are termed filohalteres, e.g., some lacewings

(Croce sp. ):.

7. Strippy (Fig. 22G): The wings are modified into strips or rod-like
structures and fringed with long hair, e.g., thrips.

8. Membranous (Fig. 22H): The hind wings are very thin and broad like
a membrane, e.g., grasshoppers, locusts, crickets, earwigs, beetles, etc.

(i) Wing coupling apparatus: The mechanism by j{bﬁiéff';ﬂme.lwo wings of
one side are linked together and act as a_unit during the. flight"is called . wing
coupling apparatus. Sindy the folJowing devices: I :

. 1. Overlapping (Fig. 23A): This is the simplest method in which the fore
Wing overlaps the anterior border of ihe hind wing, e.g., butterflies.

2. Jugum (Fig. 23B): This is a finger-like process at the base of the

Posterior border of the front wi i : ‘ A S e
‘jugate moths, wing which projects under the hind wing, c.g.,

3. ' : . g
Frenulum (Fig. 23C, D): This IS a single stout spine (in males) or

Several spin i . .
ot Pines (in females) on {he humeral angle of the hind wing, e.g., geometrid
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1. l!ctinnculum
or a proup of
The frenulum ig

(Fif’{ 23C '
at * . L4 D) . ll '. of \ H e
““00[5 hair (in fema 1S a strong curved process (in males)

hel . les) on the lower side of the fore wing.

5. 1 4 by the retinaculum, e.g., geometrid moths. v
- Hamuli (Fig, 23p)y.

border of the hisr:;d *): These consist of a row of minute hooks on the anterior

wing, e.g., hOney.bee‘;l_ng that catch into the uprolled hind border of the fore

B. Legs: These are paired,

are articulated on the "y jointed, primarily locomotary appendages which

entral side of the thorax.

on t::(l uilgxlt Insects” normally have three pairs of legs. The first pair is
N prothorax, the second on the mesothorax and the third on the metathorax.

Ow pull out the metaleg of an ak grasshopper (Fig. 24B), which is considered
o be a typical or generalised leg, and study its parts.”. -

(a) Parts of leg: A typicalb{e:g consists of the following parts:

1. Coxa: It is the first or basal segment which is large, elongated and -
more .or less triangular in shape. It is attached with “the body by a membrane,
the coxal corium. ‘ '

2. Trochanter: It is a small, triangular segfnent" which is rigidly fixed
to the femur.

3. Femur: It is a very long and thick segment which is provided with
fishbone-shaped leaping muscles. It has a ventral groove, the femasulcus to
accommodate tibia in it. The femasulcus contains a small tubercle, the Brunner's
organ on its inner margin near the proximal end. The: femur narrows toward
its apex which is expanded to form the lateral genicular lobes. These are
separated by a deep groove which allows free movement of tibia.

‘4. Tibia: It is very long and slender segment.armed with two rows of
spines on its dorsal surface. Its apex contains an ouler and an inner pair

of strong, curved spurs.

5. Tarsus: It consists of three segments. The first segment is longer
than the second while the third one is the longest. The first segment bears
three pairs of small pad-like structures, t_he p]ar}tulae, on its lower surface.
The second segment contains a single pair, while the third segment has a
single elongated pair of these struclu'res. The'tarsus e“ds‘_,l.nm—pair of hair-like,
strong, curved claws or ungues, wh}ch contain a bladder-~like lobe, the arolium.
between them. The claws and arolium together are .called the prelarsus by

some morphologists.

Also examine the tarsus of a robber fly (Fig. 24C). It also ends in two
long, strong, curved claws. Below them is a pair of long and broad pads,
the pulvilli (sing. pulvillus). Between the claws is a slrong bristle-like structure,

the empodium.

'/(b) Types of legs: The legs of insects are greatly mddified for performing
different functions. Some important modifications or types are as follows:

1. Cursorial (ambulatory or walking) (Fig. 24A): The femur is normal
and not thickened, e.g., metaleg of cockroach. .

47 :

Scanned with CamScanner



