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INTRODUCTION

The biting and chewing type ofmouthparts of insects bear various types ofsensilla:

articulated sensory hairs or trichoid sensilla, campaniform sensilla, sensilla

basiconica, sensilla ampullacea, coeloconicpegs, pores and pore-plates (SCHNEI-

DER & KAISSLING, 1957; ISMAIL,1962; DETHIER 1955, 1963; THOMAS,

1966; SLIFER, 1970; ARNOLD, 1974; McIVER, 1975; KUBRA, 1978; CARLINE

et al. 1984). The literature indicates that these sensilla differwidely between phy-

tophagous and carnivorous insects (CHAPMAN, 1982). They have been described

in detail in Plecoptera (KAPOOR, 1989); Orthoptera (LIU & LEO, 1960; THO-

MAS, 1966); Isoptera (RICHARDS, 1951) and Dictyoptera (PETRYSZAK, 1975).

In Odonata the cuticularprocesses on the mouthparts ofthe larva ofAeshna spp.

(ZAWARZIN, 1912), the larva and adults of Aeshna interrupta lineata (PRIT-

The mouthpart sensilla in B. contaminata comprise trichoid sensilla, acanthae,

basiconic sensilla, campaniform sensilla, microtrichia, papillae, sensory pegs and

spines. There are various types of trichoid sensilla: 8 labral, 7 mandibular, 14 hypo-

pharyngeal, 8 maxillary and 17 labial. They differ in size and distribution from one

another. The acanthae are of 2 types, the labral in the adult and the mandibular in the

larva. The basiconic sensilla are found on the labrumofthe adultonly. The campaniform

sensilla are present on the maxillae and labium of the adult and are lacking in the

larva. There are 7 types of microtrichia evident on the labrum, hypopharynx and max-

illae of the larva and on the hypopharynx and maxillae of the adult. The papillae are

present on the inner surface of the labrum in both the larva and the adult. The sensory

pegs are confined to the labium of the adult. The spines are located on the labium of

the larva and are lacking in the adult. This study is based on SEM and neuro-anatomi-

cal staining techniques.
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CHARD, 1965), the adults of Libellula depressa and L. quadrimaculata

(PETRYSZAK,1977) and the larvae of Coenagrion puella and Ischnura elegans

(BASSEMIR & HANSON, 1980) have been studied with the help of light micro-

scopic vital staining techniques.

The present work was undertaken to explore the various types of cuticularproc-

esses of the mouthparts of the last instar larva and adult of the anisopteran,

Brachythemis contaminata, with the help of both light and scanning electron

microscopy.

MATERIAL AND METHODS

The last instar larvae and the adults were collected from the Nagpur University Campus area during
the months of July-February, 1993-1996.

LIGHT MICROSCOPY.
-

The mouthparts of the larvae and adults were dissected out gently, from

the live insects, washed thoroughly in distilled water, boiled in 10% aqueous KOH solution for 15

minutes, dehydrated and kept in clove oil overnight and observed under the light microscope.

SEM STUDIES. - Dehydrated mouthparts were transferred to cold acetone, dried at room tempera-

ture and mounted on a stub. They were coated with goldpalladium alloy in a Poloron Automatic Unit

and observed under the stereoscan MK III Cambridge SEM at the Regional Sophisticated Instrumen-

tation Centre of Nagpur University. The sensory nature of various cuticular processes was confirmed

after staining with (i) Methylene blue vital stain method (GURR, 1962; ZACHARUK, 1962), (ii)

Golgi’s silver impregnation method (BLEST, 1980), (iii) Toluidine blue method (ALTMAN, 1980)

and (iv) Miller’s Dioxane method (HUMASON, 1962). The mouthpart sensilla were classified on the

basis of cytomorphology, size and location.

RESULTS

With the help of light and scanning electron microscopy, various types of sensilla

situated all-overthe dorsal, ventraland

marginal surfaces ofthe mouthparts of

the last instar larva and adultBrachy-

themis contaminatawere evident.

LABRAL SENSILLA

Figures 1-8

The labrum is a subovoid sclerite,

attached to the anteclypeus as an upper

lip over the mouth and bears the mem-

branous epipharynx midventrally. It is

convex dorsally and flattened ventrally.

The labrum measures 2.5 + 0.71 mm in

length and 1.2 + 0.42mm in width in

the larva, while it measures 2.0 ± 0.69

mm in length and 1.0 ± 0.025mm in

Table I

Mouthpart trichoid sensilla in the larva and adult

Brachylhemis contaminate!

Type of

trichoid sensilla Size (p,m)

Stage

Larva Adult

Labral

LTI 71.43 ±43.90 - +

LT2 80.57 ± 28.44 + -

LT3 94.93 ± 23.90
- +

LT4 131.57 ± 28.44 + -

LT5 133.00 ± 43.90 - +

LT6 159.00 ± 43.90 - +

LT7 180.00 ±31.92 - +

LT8 200.00 ± 43.90 - +

Mandibular

MTI 46.87 ± 6.40 - +

MT2 47.86 ± 3.63 - +
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width in the adult.

The labrumof the larvabears trichoid

sensilla (Tab. I) on the margin (LT2) and

all over the dorsal surface (LT4). Be-

sides trichoid sensilla, two types of

microtrichia(LM1) and (LM2) and pa-

pillae (LP1) are found around the

epipharyngeal region on the ventral

surface (Tab. 11).

Theadult labrumpossesses different

types of trichoid sensilla (Tab. I). LT1

and LT3 are found on the apical mar-

gin, LT5 and LT6 on the outer surface

and LT7 and LT8 on the inner surface

of the labrum. The acanthae (LAI) are

present on the posterodorsal region of

the labrum. Besides trichoid sensilla,

the basiconic sensilla (BS) and papil-

lae (LP2) are present on the innerside.

The papillae encircle the epipharynx
while basiconic sensilla are found on

either side of the papillae in the form

of a patch.

MANDIBULAR SENSILLA

Figures 9-14

The mandibles are unsegmented,

strongly sclerotized, somewhat triangu-

lar appendages bearing strong teeth,

basal mola and a distal group of inci-

sors in both the last instar larva and the

adult dragonfly. Each mandible in the

larva measures 2.6 + 0.72 mm in length

and 1.5 + 0.5mm in width, while in the

adult it measures 1.1 + 0.35 mm in

length and 2.0 ± 0.69 mm in width.

In the larva, the trichoidsensilla (MT7)

are found on the lateral margin of the

posterior region only (Tab. I) while the

acanthae (MAI) are found

predominently on the inner region,
+ Present, - Absent, ± Standard error

Table I, continued

MT3 58.00 ± 2.82 _ +

MT4 69.22 ± 10.64 - +

MTS 87.50 ± 20.38 - +

MT6 135.10 ± 2.37 - +

MT7 249.55 ±70.13 + -

Hypopharyngeal

HT1 76.80 ± 29.49 + -

HT2 83.00 ± 78,32 - +

HT3 89.42 ± 50.20 - +

HT4 91.75 ± 15.49 + -

HT5 132.04 ± 17.29 - +

HT6 132.28 ± 78.32
- +

HT7 145.20 ± 43.49 + -

HT8 150.00 ± 34,46 + -

HT9 181.00 ± 44.76 - +

HT10 220.00 ± 20.24 - +

HTI1 225.00 ± 27.37 - +

HTI2 254.00 ± 34.46 + -

HTI 3 264.51 ± 27.37 - +

HTI 4 309.00 ± 27.37 - +

Maxillary
MXTI 65.71 ± 17.09

- +

MXT2 78.09 ± 1 1.36
- +

MXT3 100.82 ± 26.36 + -

MXT4 138.09 ±28.17 - +

MXT5 138.66 ± 10.87 + -

MXT6 185.76 ± 97.99 - +

MXT7 190.8 ±97.99 - +

MXT8 199.99 ± 28.59 - +

Labial

LbTI 34.28 ± 8.43 - +

LbT2 57.77 ± 7.84 + -

LbT3 96.43 ± 24.69 + -

LbT4 309.09 ± 65.38 + -

LbTS 490.00 ± 167.84
- +

LbT6 490.90 ± 167.84 + -

LbT7 615,48 ± 28.14 - +

LbT8 654.54 ± 29 + -

LbT9 727.27 ± 180.34 + -

LbTIO 863.63 ± 185.53 + -

LbTI 1 1000.00 ± 230.53 + -

LbTI 2 1272.72 ± 340.45 + -

LbTI 3 1454.54 ± 651.49 + -

LbTI 4 1466.66 ± 651.49
- +

LbTI 5 1472.72 ± 651.49 + -

LbTI 6 1527.27 ± 651.49 + -

LbTI 7 2711.10 ± 907.80 + -
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(Tab. II). The acanthae are pointed terminally like the spines and are broad (dome-

-shaped) basally appearing as overlapping scale-like structures. There are nine strong

teeth, four on the apical margin ofone side, the remaining four on the distal margin of

theother side anda single one in the submarginal region encircling theconcave cavity.

Figs 1-8. Labral sensilla in the larva (Figs 1-4) and adults (Figs 5-8): (I) dorsal trichoid sensilla (LT4);

- (2) ventral microtrichia (LM1); - (3) ventral microtrichia (LM2); - (4) ventral papillae (LPI); - (5)

dorsal acanthae (LAI); - (6) dorsal trichoid sensilla (LT7. LT8); - (7) ventral basiconic sensilla (BS);

- (8) ventral papillae (LP2).
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In the adult dragonfly, the mandibles are adorned with trichoid sensilla of three

types on both the outer and inner surfaces (Tab. I). Trichoid sensilla are present at

the base of incisors (MT4) and parallel to the margin of the mola (MT2). On the

lateral side ofboth the outer and inner surfaces a patch of trichoid sensilla (MT3)

is present. On the innerside three types of trichoidsensilla (MT1, MTS, MT6) are

found. There are seven teeth: three apical incisors and four distal molars. The

incisors are pointed while the molars are flattened and have notched cusps.

Figs 9-14. Mandibular sensilla in the larva (Figs 9-11) and adult (Figs 12-14): (9)ventrolateral branched

trichoid sensilla (MT7); - (10) arrow showing a patch of ventral acanthae (MAI); - (11) ventral

acanthae (MAI), magnified;-(12) dorsal trichoid sensilla (MT4, MT5); - (13) ventral trichoid sensilla

(MT2); - (14) ventral trichoid sensilla (MT3).
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HYPOPHARYNGEAL SENSILLA

Figures 15-20

The hypopharynx is an unsegmented and lobulat structure in both the larva and

the adult. It measures about 1.5 + 0.3mm and 2 + 0.63mm in length and 1.4 ± 0.46

mm and 2.1+ 0.64 mm in width in the larva and adult, respectively. It is cushion-

-like and somewhat triangular in shape in the larva, while wedge-shaped in the

adults.

The hypopharynx of the larva bears long trichoid sensilla all over the marginal

(HT7, HT8, HT12) and sub-marginal (HT1, HT4) regions (Tab. I). The middle

region is, however, devoid of sensilla. In the posteroventral region, small pointed

microtrichia(HMI) are present (Tab. II). The marginal trichoidsensilla are longer

+ Present, - Absent, ± Standard error

Table II

Heterogenous sensilla on the mouthparts of the larva and adult Brachythemis contaminata

Type of sensilla Size (pm) Location

Stage
Larva Adult

Acanthae

LAI 3.98 ± 0.538 labrum - +

MAI 5.94 ± 0.567 mandible + -

Basiconic sensilla

BS 35.91 ± 5.68 labrum - +

Campaniform sensilla

MXS 3.03 ± 11.28 maxilla - +

LbCS 2.13 ± 0.4971 labium - +

Microtrichia

LMI 2.2 ±0.16 labrum + -

LM2 3.48 ± 0.87 labrum + -

HMI 2,8 ±0.357 hypopharynx + -

HM2 6.08 ± 0.8158 hypopharynx - +

HM3 4.08 ± 0.8158 hypopharynx - +

MM 1 0.9166 ± 0,2356 maxillae + -

MM2 2.46 ± 0.5437 maxillae - +

Papillae

LPI 3.59 ± 0.243 labrum + -

LP2 8.91 ± 1.70 labrum
- +

Sensory pegs

LbS 8.91 ± 1.70 labium - +

Spines

LbSI 27.71 ± 8.00 labium + -

LbS2 35.71 ± 7.71 labium + -

LbS3 55.35 ± 15.36 labium + -

LbS4 89.86 ± 22.60 labium + -

LbS5 36.36 ± 7.00 labium + -
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than the others. The microtrichia are short, fine, hair-like structures provided with

large bulbus sockets. They are sparsely distributed.

In the case of the adult hypopharynx, the trichoid sensilla (HT2, HT3, HT5, HT6

and HT9) are present marginally, and HTIO, HTI I, HT13 and HT14 middorsally.
Trichoid sensilla as well as two types ofmicrotrichia (HM2, HM3) are present on

the posterolateral region ofthe inner surface (Tab. II). Theanteriormicrotrichia are

elongate and blade-like, overlapping each other and withoutthe sockets, whereas

the posterior microtrichiaare short, spine-like widely separated and possess bulbus

sockets.

Figs 15-20. Hypopharyngeal sensilla in the larva (Figs 15-16) and adult (Figs 17-20): (15) ventral

trichoid sensilla (HTI, HT4, HT7, HT8); - (16) ventral microtrichia (HMI); - (17) dorsal trichoid

sensilla (HT3, HT5, HT9);-(I8) dorsolateral trichoid sensilla (HT2,HT10);-(19) ventral microtrichia

(HM2); - (20) ventral microtrichia (HM3).
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MAXILLARY SENSILLA

Figures 21-27

The maxillaeofthe larva and adult dragonfly are composed of various parts, viz.

cardo, stipes, inner lobe and outer lobe. The cardo is elongate, whereas the stipes is

large, elongate and rectangular. The inner and outer lobes are freely movableproc-

Figs 21-27. Maxillary sensilla in the larva (Figs 21-23) and adult (Figs 24-27); (21) dorsolateral

branched trichoid sensillum on inner lobe (MXT3);- (22) ventral microtrichia (MMI); - (23) magni-
fied MM I;

- (24) dorsal trichoid sensilla (MXTI, MXT6, MXT7); - (25) ventral campaniform sensilla

(MXS); - (26) ventral microtrichia (MM2); - (27) ventrolateral view of MM2.
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esses. The inner lobe is formedby the fusion of the lacinia and galea, whereas the

outer lobe represents the palpus. The larval maxillaeare 2 + 0.63 mm long and 0.7

+ 0.02 mm broad, while the adultmaxillaemeasure 1 ± 0.33mm in widthand 2.6 +

0.86mm in length.
In the larval maxillae, the apical end of the inner lobe bears a group of seven

spines. The trichoid sensilla are present on the outer as well as on the innersurface

ofthe inner lobe (MXT3) and palps (MXT5, MXT6). The microtrichia(MM 1) are

Figs 28-33. Labial spines and sensilla in the larva (Figs 28-29) and adult (Figs 30-33); (28) labial

spines (LbSl, LbS5);- (29) palpal spines (LbS2-LbS4); - (30) dorsal trichoid sensilla (LbT5,LbT7)

and hoof of palp (LbH); - (31) dorsal campaniform sensilla (LbCS); - (32) ventral sensory pegs

(LbS); — (33) ventral trichoid sensilla (LbTI4) and sensory pegs (LbS).
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foundon the posteroventral region of the stipes (Tab. II). They are short, fine struc-

tures and are widespread in distribution. At some places they form star-like clus-

ters. They are devoid of sockets.

In the adult maxillae, the inner lobe bears six teeth apically. The trichoidsensilla

are found on the outer and inner surfaces of the inner lobe (MXT1). The trichoid

sensilla of the inner margin (MXT4, MXT8) are elongated and prominent. Tri-

choid sensilla are also found on the stipes (MXT2) (Tab. II). On the inner surface,

in the region of the stipes, the campaniform (MXS) sensilla are present in the mid-

dle region, whereas the microtrichia(MM2) are found in the posterior region. The

campaniform sensilla are present on the ventral surface ofthe middle region of the

stipes. They are dome-shaped and closely situated. The microtrichia are small,

pointed and nipple-like single, double or quadrate cuticular processes. The

microtrichiabearing basal region of the stipes is folded repeatedly and thus differ-

entiated distinctly.

LABIAL SENSILLA

Figures 28-33

The labium consists of the postmentum, prementum, squames, middle lobe and

lateral lobes. The labium acts as a prehensile organ in the larva. The prementum is

7.9 ± 2.63mm long and 5.3 + 1.72mm broad. Both the palps are attached to the

prementum, each measuring 4.5 + 0.96mm in length and 3 +0.10mm in width. In

the adult dragonfly, the median lobe is large and oval in shape. The squames are

fused with the palps.
The sensilla are absent on the outer surface in the larva. On the inner surface, the

prementumbears 2+2 small mid-posterior trichoidsensilla (LbT4, LbT13,LbT15,

LbT16). Similarly, 4+4 trichoid sensilla (LbT6, LbT8) are present on the outer

margin ofthe prementum beneath the base ofthe palpus (Tab. I). The distal margin

ofthe palp has crenations, each bearing a group of three spines in ascending order

(LbS2, LbS3, LbS4). The inner margin of the palp consists of linearly arranged
five spines, opposing the lateral spines of the distal margin of the prementum. On

the inner surface of the palp a row of eight elongated trichoid sensilla (Lb 17) is

found on the outer margin. A group of 15 fine trichoid sensilla (LbT2, LbT3) is

situated at the site ofthe articulationof the palp with the prementum. Each palpus

bears a long, slender movable hook. Very fine spines (LbS 1, LbS5) are present on

the distal margin of the median premental lobe. On the inner margin, very fine

spines are arranged along the margin. The apical end of each palp bears a long,
slender hook (LbH) measuring 0.53mmin length. The hooks of the palps of either

side cross over each other.

On the adult labium, the trichoid sensilla are present all over the outer and the

innersurface and alsoon the apical, inner and outer margins ofthe palps. There are

trichoidsensilla on thedorsal surface ofthe middle lobe (LbTl, LbT5), the squames
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(LbT7) and submentum (LbT14) (Tab. I). The middle lobe and the squames bear a

group of campaniform sensilla (LbCS) dorsally. They are horse-shoe shaped. The

sensory pegs (LbS) are present ventrally on the middle lobe and also on the

submentum.They are arranged in parallel rows, so closely that attimes they appear

overlapping one another.The apical margin ofeach palp bears a short curved spine,

measuring 0.11 mm in length.

DISCUSSION

The mouthparts of the larva and adult of dragonflies are primarily of the biting

and chewing type and are adapted secondarily for carnivorous feeding habit

(TILLYARD, 1917; CORBET, 1983; RICHARDS & DAVIES, 1984).

The earlier light microscopic studies reveal that the labium is modified as a pre-

hensileorganand the mouthparts are equipped with mechano-and chemoreceptors

in the larva (ZAWARZIN, 1912; PRITCHARD, 1965; PETRYSZAK, 1977;

BASSEMIR & HANSEN, 1980), while no informationon that of the adult drag-

onflies is available.

Neuroanatomicalstudies reveal innervationofthe trichoidsensilla, microtrichia,

basiconic sensilla and papillae of the labrum, mandible, hypopharynx, maxillae

and labium. Innervation of the teeth of the mandibles and maxillae is also evident

(WAZALWAR, 1996).

The labrum ofBrachythemis contaminata consists of trichoid sensillaand papil-

lae in both the larva and adults, while the basiconic sensilla and acanthae are con-

fined to the adults and the microtrichia to the larva. CHAO (1953) described a

round, sclerotized area in the centre on the ventral side ofthe labrum (epipharynx),

surrounded by a group of small circular tubercles and hairs in “Onychogomphus
ardens”(= Lamelligomphus camelus [Martin]). During the present study it has

been noticed that the epipharynx consists of a group of well defined papillae, en-

circled by the microtrichia in the larva and basiconic sensilla in the adults of B.

contaminata. The labral trichoid sensilla are generally considered as the

mechanoreceptors, responding to the sense of touch, while the basiconic sensilla

and the papillae can be considered as the chemoreceptors (DETHIER, 1963;

CHAPMAN, 1982). It was earlier thought that all the sensilla on the mounthparts,

including the labrum, are mechanoreceptors and even those reported earlier in

Aeshna spp. (ZAWARZIN, 1912; PRITCHARD, 1965) as chemoreceptors were

later consideredas campaniform sensillaand pressure receptors (CHAPMAN, 1982).

PETRYSZAK (1977) reported the presence of hair-like sensilla, mostly repre-

senting mechanoreceptors and papillae-like sensilla, as chemoreceptors, on the in-

side ofthe labrumofthe Libellula. She recorded for the first time the chemoreceptors

on the dragonfly labium. In B. contaminata, the labral chemoreceptors are repre-

sented by the basiconic sensilla as well as the papillae.

The presence of acanthae in the posterodorsal region of the labrum of adult B.
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contaminata is described for the first time. Although they do not possess basal

sockets, they are provided with basal, scale-like structures, overlapping each other

and might be facilitating movement to the acanthae in order to grasp or grind the

soft bodiedprey, as suggested earlier in Mecoptera and Siphonaptera (RICHARDS

& RICHARDS, 1979). The neuroanatomicalstudies confirm their true sensory na-

ture, as they are innervated by bipolar neurons (WAZALWAR, 1996).A clusterof

microtrichia has also been described on the inner side ofthe labrumof the gryllid,

Acheta domestica (ROHR, 1982).

In B. contaminata the larval mandibles containa linearfringe of trichoid sensilla

on the outer lateral margin, while acanthae are found below the lower teeth. The

mandiblesofthe adultcontain dense trichoidsensilla, distributedall over the outer

as well as the inner surface. CHAO (1953)reported the presence oftuberculate and

hairy areas at the base of the incisors and parallel to the margin ofthe mola on the

adoral side and also on the aboral side in the adult “Onychogomphus ardens”.

RETRYSZAK ( 1977) reported the presence ofpapillae on themandibles inLibellula

and considered them as chemoreceptors. In B. contaminata the acanthae might be

homologous with the so calledpapillae of PETRYSZAK (1977). The trichoid sensilla,

as well as the acanthae, are innervated by neurons, suggesting their sensory nature.

CORBIERE-TICHANE (1971) noticed the pressure receptors in the mandibles of

the larva Speophyes lucidulus (Coleoptera). PETRYSZAK (1977) considered all

hair-like sensilla as mechanoreceptors, and acanthae(papillae) as chemoreceptors.

A similarrole for the mandibularsensilla of B. contaminata can be suggested. The

trichoidsensilla foundon the mandiblesof B. contaminataare, however, ultrastruc-

turally identical to thatof the larval stonefly Paragnetina media(KAPOOR. 1989).

There are aboutnine teeth in the larva, which are also ofthe incisor type, while in

the adult there are seven teeth. Of the latter, the threeapical teeth are incisors and

the posterior four teeth are molars in B. contaminata,suggesting species-specific

modification of the mandibles in accordance with the feeding habit. These teeth

are innervated by the methylene blue stained neurons.

The hypopharynx in larval and adult B. contaminata resembles morphologically

that of Anax junius larva (SNODGRASS, 1954) and "Onychogomphus ardens"

adult (CHAO, 1953).The whole surface of the nymph is covered with long trichoid

sensilla varying in length, and with a patch of microtrichia in the posteroventral

region. Similarly, the hypopharynx of the adult is also provided with five types of

dorsal trichoid sensilla and four types ofventral trichoid sensilla, besides the pos-

terolateral region being occupied by two types of microtrichia. The microtrichia

function as chemoreceptors (PETRYSZAK, 1977). The presence of microtrichia

on the hypopharynx has also been reported in several species of plecopteran larvae

(HYNES, 1941; KAPOOR, 1989).

The maxillae in larval and adultB. contaminataconsist ofcardo, stipes and innerB. contaminataconsist ofcardo, stipes and inner

and outer lobes. The inner lobe according to SNODGRASS (1935) represents lacinia.

However, according to CHAO (1953), it represents the lacinia and galea, and the
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outer lobe represents the palp. The inner lobe bears seven maxillary teeth in the

larva and six in the adult in order to facilitate predation. The trichoid sensilla are

present on the inner lobe, stipes and palps, while the microtrichiaare present in the

posteroventral region ofthe stipes as the fine structures in the larva. In adult drag-

onflies, the inner lobe and palps, as well as the stipes, possess trichoid sensilla, but

the stipes contain campaniform sensilla on the middle region and microtrichia on

the posterior region on the inner surface also. Thepresence ofcampaniform sensilla

in differentregions of the maxillae has been reported in Aeshna (ZAWARZ1N,

1912), Aeshna interrupta lineata (PRITCHARD, 1965), Ischnura elegans,

Coenagrion puella(BASSEMIR & HANSEN, 1980), Libellula depressa and L.

quadrimaculata (PETRYSZAK, 1977). They are probably the chemoreceptors

(CHAPMAN, 1982). They are also reported on the maxillary palps of the stonefly

Paragnetina media (KAPOOR. 1989). The function of the maxillary microtrichia

in stoneflies has been suggested in osmoregulation (KAPOOR& ZACHARIAH,

1973; KAPOOR, 1978, 1980), whereas inodonate larvae KOMNICK (1977) was

unable to demonstrate this function.

The trichoid sensilla are present on the palps and prementum in the larva and

also on the palps, middlelobe, squames and submentumin the adult B. contaminata.

In the adult dragonfly, besides the trichoid sensilla, the campaniform sensilla and

sensory pegs are found on the squames and the middle lobe, respectively. The

sensory pegs, campaniform sensilla and trichoid sensilla are reported on the la-

bium of the larva of the stonefly Paragnetina media
,

and pegs are considered as

chemoreceptors (KAPOOR, 1989). A similar function might be attributed to the

pegs observed on the inner surface of the median lobe of the labiumofthe adultB.

contaminata.

In the larva as well as in the adult dragonfly, the labium is evolved as a prehensile

organ adapted for catching, grinding and swallowing the prey (CORBET, 1983;

GUPTA et al., 1991). The presence of a single apical hook and ten groups of spines

along the distal margin of the palp, and thirty-six spines on the distal margin ofthe

median premental lobe in the larva seems to be a species-specific character of B.

contaminata.

The labium ofthe adultbears a single, short, curved spine on the apical margin

of each palp, opposing the contralateral one. These cuticular structures, no doubt,

are basically adapted to facilitate a prehensile function. They are innervatedby the

dendrites of the bipolar neurons and their axonal fibres form the lateral axonal

tract, suggesting theirsecondary sensory function (WAZALWAR, 1996).
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