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Confused flour beetle antenna:
Last three segments gradually

broaden at tip //'\

=

Red flour beetle:
Last three segments
abruptly broaden

COnfused Flour Beetle
Tribolium confusum

Red Flour Beetle

Tribolium castaneum
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Example: Silkworm moth
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An Insect Ocellus
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Fig. 154.—A diagram illustrating the structure of
a primary ocellus; ¢, cornea; c¢. ky, corneal
hypodermis; ret, retina; n, ocellar nerve; 2,
accessory pigment cell; 7, rhabdom.
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Cornea (facet)

Crystalline cone

Upper iris cells

Matrix cells of cornea

Lower iris cells

Sensory cells

Rhabdom

Axons (form optic
nerves)

Structure of an ommatidium

Ommatidium Sy

Rhabdom Corneal Facet Lens

Cone-shaped Lens

Retina Cells
(Photoreceptors)

-
N
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Cross Section of
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Lamina — Basement Membrane

Structure of the building block of the fly’s
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Fig. 11 : Cockroach : A-Vertical section of
an ommatidinm; B-T.S. of ommatidium
through cone cells; C-T.8. of ommatidivm
through retinal cells.
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PREDRAL =28 &l
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" Fig. 17.40 Head and mouthparts of housefly (frontal view)
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Fig. 17.41 Proboscis of housefly
(Jateral vew)
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A, mouthparts of Culex (female). B, transverse section

of same. C, apices of maxilla and mandible respectively.

a, antenna; ¢ clypeus; & hypopharynx; 1 labrum; fa, labellum;
Im, labium; m, mandible; mx, maxilla; ', maxillacy palp.
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A Basic Insect Leg

Cicindela sexguttata
Femur
Trochanter Tibia
Coxa Tarsus
Claws
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Carrying Leg
Swimming Leg  Digging Leg Jumping Leg (Worker Eye-Cleaning Brush Foot
(Diving Beetle) (Mole Cricket) {Human Flea) Honeybee) (Butterfly)
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Cockroach - cursorial

This cockroach leg is built for speed.
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trochanter

Leg of a Mantis.
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1 ‘ Antenna cleaner
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Infected Puss Caterpillar thoracic leg details

Fetota) s phal lals ezl 55 el sale Lgia da gyp 1 (R30S) Lk Ja )l -0

ste A aeld Calalladll (e € daey (058 JSA las i Glaill e S50 e o 0585
L sl Ja W) eda iy o el

Puss Caterpillar abdominal and anal proleg detail
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Puss Caterpillar abdominal prolegs loseup

Puss Caterpillar abdominal proleg Micrograph
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Wing hooks of a wasp
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Wing venation

C - Costa; Sc - Subcosta; Rs - Radial sector; M - Median; Pt - Pterostigma; Cu -
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Different Housefly, which I found dead on a windowsill over the weekend
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Fig. 11.6 : Lepisma (Silver fish)
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Ovipositor of an adult female Carolina mantis (Stagmomantis carolina)

ovipositor

Siricidae
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Drawing adapted from:
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of the honey bee
Ithaca: Cornell U Press
H.A. Dade 1994 Anatomy
and dissection ol the honeybee
Cardilf: Int. Bee Rescarch Assnf

Venom Sac

Diaphragms
of Venom Pump

Barbed
[Lancets

bees.ucr.edu

[?t‘:-isl‘l.'l R

Bewiren] Hip ol sovlet

.‘.I}']rl

|a|u:|,e-|

gyl

perigon canal

lariz

vy seplion of shafr



Bee Stings

VoY




Honey Bee Sting

Honey Bee Stinging
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Saft longitudinal fold

Cuticular
tooth

Anal corcus

Fig. 2B.6. Peripianeta . Digestive system. The systemn is shifted to the left of the animat to show parts.
B. Vertical section ; and C. Transverse section through the gizzard showing parts of armarium.
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BRAIN -COMPOUND EYE

SALIVARY GLAND

QESOPHAGUS

VISCERAL GANGLION

ROP
HEPATIC CAECAE

MALPIGHIAN TUBULES
Fig. 17.15 Alimentary canal of cockroach

Hypopharynx

Common salivary dhct .
Glandular part ]/
k / Common reservolr duct Recoptacla

Fig. 28.7. Periplaneta : Salivary apparatus.
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82 | INSECTS AS ORGANISMS

Tracheal commissure

Occlusor muscle
c d

Tracheoblast cefl

FIGURE 5.4 Tracheal system: a, tracheation of the head and thorax of a noctuid caterpillar; b, air sacsina
honeybee; ¢, external view of closing mechanism of a thoracic spiracle; d, internal view of same; e, structure of 8

trachea: f, ofa from 1925, 1935, by permission of McGraw-Hill Book
Company.)
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Fig. 4.7 Some respiratory modifications of aquatic insects.
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A Diagramatic Representation of the
Insect Nervous System
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Eggs of Housefly (Musca domestica) | youse fly eggs

Eggs of Culex
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Water Sutace
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Typical of all Culer and Calisers species

Eggs of Culex
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EGG CAPSULE

Photo Courtesy of UNIVAR

Eggs of AMERICAN COCKROACH

EGG CAPSULE

Photo Courtesy of UNIVAR

Eggs of GERMAN COCKROACH

Lobed Tubercles
/ Frill

Anopheles dominicanus sp. n. egg.
Anterior end at left. Scale = 0. 1 mm

Anopheles, egg, 100X

American Cockroach egg cases
(oothecae)

Nezara viridula (eggs) ; family
Pentatomidae

Egg of the head louse (nit),
Pediculus capitis attached to a hair.




Southern green stinkug, Nezara
viridula, laying eggs

Mantis eggs. Mantis eggs.

Chrysopa (Lacewing) Eggs Eggs of Chrysoperla
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Various larval types: Curculionidae, Carabidae, Chrysomelidae, Scarabaeidae
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Bombyx mori (Linnaeus, 1758) (Bombycidae: Bombycidae), Female -
Lab. Culture, 22. Dec. 1987, T. Bellas leg. (ANIC). Commercial Silkworm
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Burrowing legs._iall gf) il
Seizing prey legsaw Al o (il
Jumping legshkill si) 3éal
Collecting legss!¥ gaa Jai
Cleaning legs<ishiill Ja i

clinging legaks JaJi-

Swimming legsasd Ja_



Walking upside — down legsstulall z shudl o bl Ja
thoracic legidda)iy jsa Ja i
prologs&its) &by Ja i

The Wingsiaiay
Wing Coupling Apparatus 4aia¥) ¢l 4l
Hamulate Type il g il

Frenulate TypeSsdd g sil

Jugate Typews) sidl g ol
Wing Venation glall 3 2
Csl costa alal

.Sc sl sub costa gala @al

R § Radius gl

M i (Media o
Cu s Cubitis g3

Asl Anal Ladll Gl

Shape and Adaptations4dl_saiy zUal) Jd
aial) g il

Tegmina or Leatherydzalall daial)
Elytrond;aaidl daiay)

Hemelytron wingsaiwaill 4aiay)
Scaly wingsasid all aiay)

Fringed or Hairy wingsaxa daia
Halteresoil sl qu s

Membranous W gls

Indirect muscless il & cuas



Dorso — ventral musclesasib 4 ¢k cduzae -
Longitudinal musclesissh cduac
Direct muscless sl cilas
Mechanism of flight bl 4
Abdomen and Its Appendages sl g3y Gl
Abdominal appendagesasikl il g3
Non Reproductive appendagesaluliay iy}
Analcercigea &l U Al
Reproductive appendagesslulii i g
External senitalra of&byl & dus Al Julidl) slas|
Ovipositoruanll pag 4l
Valves g jas
Stinglll 41
Triangulat plates4itiall giliual)
Quadrate platesiz sl giliall
Oblang platesilkiual giliall
plates Medianihusis daziua
Styletsglas i
Stylets sheath )
sting bulbasd) FLa)
Plap-like appendagecalall dgudl) 31 3
Poison glandsaalud) as)
Acid glanddsasall s
Poison sacewdl (us

Alkaline gausial 3.1



Copulatory organ apparatussssill & da il Juliill plas) sl 45
Claspersoall o

Parameres quail) Cide) dilal) adadl)

Penisquail

aedeagus Syl gac

The internal anatomy A3l g il

Digestive System saagl gl
Alimentary canaldzaagl) suil
( Fore-gut (Stomodaeum<d ss) 4l aal)
Mesenteron ) ) Mid-gutsaall) Jaug¥) aal)
Hind-gut (Proctodaeum s ssa) (ARl 2l
Pharynxasdl
Cropalagall
Gizzarda=aidl)
Goblet celldsls A
Peritrophic membraneilid Jsa st
regenerative cellssaia L3A
Gastric caecaed s i g3
Smallintestine or ileum&illll g a8 slaal)
Large intestine or colonegsisdll s Aadal) slaaly)
rectum asiicall
Rectal papillacaiisal clala
anusg &

Filter chambergd il 48 &
YYo



Salivary glandsastalll sl

Food habitss!dl bk
Saprophagousiza il ci yéall
(Phytophagous) A~ cilull 4si il jéal)
Zoophagous ) o sl dls)
Entomophagous<) y&al) dlsi

Royal JellySlall ¢)3)

Digestionaagl)

Development & metamorphosisdsaills sail)
Hatchingo«adl

Metamorphosisdsil

Nymphisad

Larvadd_ .

Pupas/ i

Naiadslall 4 5 Al guge) 3L
Types of Metamorphosisdsaill g/
Ametabolaiaia¥l dase) Jsaill dage & pda

Metabola 4adal cid) Jead cild <l pda
Paurometabolag a8 gl Jsas
Heterometabolacsbie el J s
Holometaboladais¥) 40a)a) (Jalsl) ali Jgad culd < s
Hypermetamorphosisdsill b 2

Types of larvae<té 3l g 5l

Polypod typeda ) suse cild )

Eruciform larvadsi shay) < )



Oligopod typeda_¥! ALt cid )
Campodeiformauiall < pl)
Scarabaeiformiw sial) cid i
Apodous typeda i) dass cild )
Vermiform larvads sall < )
Coco on formation @i <&l ¢uess
Types of pupaes s gl
Exarate pupaséadl sl
Obtect pupadlsall ) il
Coarctate pupasd giwall ) il
Pupariumgai) s pal) 3l alal)
Emergencedti il ¢ sl 5 éal) 5 A
Life cycle 8badi s s
The excretory organsg) AY) stasi
Malpighian tubes: e quli
Fat body A2 awadl
Trophocytes:diia LA
Urate cells: <l sl LA
Nephrocytesasisi LA
Dorsal or pericardial nephrocytesdudll Jg g 4 ¢l iy i<l
Ventral nephrocyteszih ci gt
Excretiong!AY)
The Respiratory system &l jigal
Spiraclesasudill gl

Hypopneustic.Asdiill il bl & yia
YYYV



Holopneustic.Allall gl ase & JalS oadll g
Hemipneustic. Aalall j gl ae 8 (el oodil g

¢ Apneusticiiae gl auan 4d di g
External openingda i daid

Peritreme A& 3 8 pomd 4818 dadin

atrium jaaal

Lipselid

Tracheae & Tracheolescibuadl) g 4l gl ciluadl
intimadwall) iy

Taenidiaduii i ,a¥)

Tracheoles 4 g¢d) ciluailly

Tracheole end cellauigill LAY

Air Sacsaul sgd) by

Respiratory gills (Branchiae)isdiil) axitAl)
Tracheal gillsaummadl) ardlAl)

Blood gillsdssel) axdlAl)

Cutaneous repiratio dpdii claz

The Circulatory System sl jgad
Diaphragms & Sinusesasedl) q gl g 3 jaladl iy
dorsal diaphragm g &l jalall slis

dorsal or pericardial Sinus 2 Jsa i gl iy gail)
ventral diaphibd) jalall slis

ventral or perineuralgsas Jsa s Akl iy gail)
visceral sinusg.s&all ciy gaill

Dorsal Vessel gkl sie sl



hearta!

aortada ¥

ostia Ay clasd

duricular valvelsd Liaa
ventricular valve i saa
Accessory pulsatory organsssbual Lalill slacy)
Blood or Haemolympha
Plasmate Sl
Proleucocytesstaull < Sl aidld
Plasmocytesd g YA
Oenocytoidesi seilly dgud LA
Oenocytesd il LYAY
Phagocytes:degila 4 a3 <) S
Spherule cellsigaill ¢id « sl
granular haemocytes.ausall &l i
adipocytesdziaal ) sl

wax cellsdaaddl LA
Oenocytesis .l LAl
Photogenic organss gall 3asall slacy)
Nephrocytesi sish LbAl)

Fat body A2 awadl

Blood circulationisses) 5 sal)
diastolebuw 4 a

Systolegabi 4s a

histolysisdawdy) Jas



histogenesis sy dawdl sl

The Nervous System el jlgall
Neuroneissal) 4144

Sensory neuronesiswall Lyual) LYAY
association neuronesaayw sl duast) LYAY
motor neurons4s all Ayl LAY

Central Nervous System ¢Sl sl jlgal)
Gangliaduseasl) sl

Connectivesil sl

Commissures<ua gall

ganglionic centresuas ) s
Braingal

Protocerebrumds¥) gl

optic ganglionazial) 3agl)

optic lobeg sl padll
Deutocerebrum. Sl gl

Trito cerebrum<uill zal

Circum oesphageal C.isa) Jsa Juagall
Orientation4xa sil)

Suboesophageal ganglionisi sl cald sial)
Ventral nerve cord bl puaxdl Jall
Thoracic gangliasall el Sl
abdominaldsila) sl

Visceral nervous system gsdall ) jlgall
Yr.



Sympathetic nervous system. gtz masl) gl
Joesophageal sympathetic N.S.sxall (adll) A all g glisand) uanl) Slgal)
Frontal gangliondsgall a8l

Frontal nervecg cwas

Lateral rootesiadl ,ial

recurrent nervegal, cuwas

hypocerebral gangliond:iall cas 51l

Stomatic ganglionasal) sasal)

oesophageal gang.ds sl sl

Corpora cardiac)iutal) sluall

corpora allatads sl slua¥)

Ventral sympathetic N.S. bl g glisand) anl) Slgall
Transverse sympathetic nervesaa siwall clasy)
Median longitudinal nerve. sk by quas
Posterior sympathetic N.S. Al s lawd) uanll Slgall
Peripheral Nervous System kbl anll jlgall
Endocrine glandsstaall sl

neuro secretory cells geall 4 3 dall dpuanll LYAY
corpora cardiacAslal) alual)

Corpora allata 43981 albway)

ring glandasilall saadl ¢le b 4dla

Prothoracic glands k¥ jaall 2
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