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RESPIRATORY SYSTEMRESPIRATORY SYSTEM

  سيستم تنفسيسيستم تنفسي

Jahangir KhajehaliJahangir Khajehali

Jahangir KhajehaliJahangir Khajehali

Respiratory SystemRespiratory System

1.1. No LungsNo Lungs

2.2. Passive (somewhat) intake & expulsion of air Passive (somewhat) intake & expulsion of air 
through system of ever branching tubes = Tracheaethrough system of ever branching tubes = Tracheaethrough system of ever branching tubes = Tracheaethrough system of ever branching tubes = Tracheae

3.3. Some aquatic species use gill systemSome aquatic species use gill system
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Spiracular openings
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Tracheae
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Respiration
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Tracheal SystemTracheal System
A system of air tubes that A system of air tubes that carry carry gasesgases

to and from body tissuesto and from body tissues
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Spiracles

Tomato Horn Worm
Jahangir KhajehaliJahangir Khajehali

Air  Sacs of     
Honey  bee
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Taenidia are spiral bands of the exoskeleton
in the wall of trachea
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Damselfly Immature with Gills
Jahangir KhajehaliJahangir Khajehali

Water beetles use Bubbles as “Physical Gills”
Jahangir Khajehali

Mosquito LarvaeMosquito Larvae
have air tubes whichhave air tubes which
they use to get air they use to get air 
from the surface of from the surface of 
the waterthe water
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Foregut Midgut Hindgut

Malpighian tubules
Jahangir Khajehali
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DIOECIOUSDIOECIOUS

PARTHENOGENESISPARTHENOGENESIS

Jahangir Khajehali

Ovary)( تخمدان•

(Lateral Oviduct)مجراي جانبي تخم •

:  :  دستگاه تناسلي حشره مادهدستگاه تناسلي حشره ماده
(Female Reproductive system)(Female Reproductive system)

م
        (Common Oviduct)مجراي عمومي تخم •
                    (Spermatheca)كيسه ذخيره اسپرم •
( Accessory Glands)غدد ضميمه •

Jahangir Khajehali
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تخمدان

Jahangir Khajehali

لوله هاي جانبيلوله هاي جانبي

Jahangir Khajehali

غدد ضميمه
كيسه ذخيره اسپرم

Jahangir KhajehaliJahangir Khajehali

تخمريز
Jahangir Khajehali

3. Reproduction.  sexual structures
Females:

Ovaries
Ovarioles

S h

Spermatheca

Spermatheca
gland

Oviduct

Vagina Jahangir Khajehali
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:دستگاه تناسلي حشره نر
) (Male Reproductive system

  (Testes)بيضه ها •

(vasa Deferentia)مجراي خروج اسپرم • پرم روج ي )جر f )

(Ejaculatory Duct)مجراي اسپرم انداز  •

(Accessory Glands)غدد ضميمه  •

Jahangir Khajehali

ا بيضه هاضه

لوله هاي اسپرم ساز
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3. Reproduction.  sexual structures
Males:

testis
vas deferens

l lseminal vesicle

accessory glands

penis ( adaegus)

spermatophore
Jahangir Khajehali

  بافت چربي

Jahangir Khajehali
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مغز
رگ پشتي

طناب عصبي شكمي
Jahangir Khajehali

مري فوق غده فوق مريغده

غده زير مري

مري
Jahangir Khajehali
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PROTOCEREBRUMPROTOCEREBRUM  مغز اول

DEUTOCEREBRUMDEUTOCEREBRUM

TRITOCEREBRUMTRITOCEREBRUM

مغز دوم

مغز سوم

Jahangir Khajehali

چشم مركب
شاخكها

لب بالاوقسمت جلويي
لوله گوارش 

Jahangir KhajehaliJahangir Khajehali

مري

Jahangir Khajehali

Brain

Thoracic ganglia

Subesophageal
ganglion Ventral Nerve cord

Jahangir Khajehali
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Ganglia and axons of the insect bodyJahangir Khajehali

Role: 

R i  d i   d

Brain

(little coordination, 
Unlike humans where brain has major role in 
coordination) 

Receive and integrate sensory data

Jahangir Khajehali

Subesophagael ganglia

Major Major InnervationInnervation of the mouth partsof the mouth parts
(in association with (in association with tritocerebrumtritocerebrum))

Jahangir Khajehali

(2)  Thoracic ganglia

Prothoracic
ganglion Mesothoracic

ganglion

Metathoracic
ganglion

Jahangir Khajehali

Thoracic ganglia

Mainly controls locomotor activitiesy

But there is some hormone production here

Jahangir KhajehaliAbdominal GangliaJahangir Khajehali
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Abdominal ganglia

I l i i i i lInvolves respiratory activities, control
of intestinal tract and mating behavior

Jahangir Khajehali

Ventral Nerve Cord

Jahangir Khajehali

Interestingly, the Ganglia near the genitalia
are generally larger than the other
abdominal ganglia

Jahangir KhajehaliJahangir Khajehali

  ))(Sense Sense Organs)Organsحشراتحشراتاعضاء حسي اعضاء حسي 
(Mechanical Sense(Mechanical Sense))اعضاء حس مكانيكي اعضاء حس مكانيكي 

(Chemical Sense)(Chemical Sense)اعضاء حس شيميايي اعضاء حس شيميايي 

(Auditory Organs)(Auditory Organs)اعضاء حس شنوايي   اعضاء حس شنوايي   

(Organs of Vision)(Organs of Vision)اعضاء حس بينايي      اعضاء حس بينايي      

Jahangir Khajehali

(Mechanical sense(Mechanical sense))  اعضاء حس مكانيكياعضاء حس مكانيكي

موي حسيموي حسي

عضو حسي دگمه ايعضو حسي دگمه اي
                        

عضو حسي خيمه ايعضو حسي خيمه اي
Jahangir Khajehali
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عقدهجسم سلولي

Jahangir KhajehaliJahangir Khajehali

Campaniform Sensillum

• Opening of the body wall covered by a thin 
membranous dome, also innervated by a 
single neuron

Jahangir KhajehaliJahangir Khajehali

Jahangir KhajehaliJahangir Khajehali
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Jahangir KhajehaliJahangir Khajehali

OlfactionOlfaction

Jahangir Khajehali

Moth Antennae
Jahangir Khajehali
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اعضاء حس شنوايي اعضاء حس شنوايي 
))    (Auditory Organs(Auditory Organs

حسيحسيموي موي ••

                
عضو طبليعضو طبلي••

Jahangir Khajehali
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Jahangir Khajehali“Ear” in leg of grasshopperJahangir Khajehali

VisionVision

Jahangir Khajehali

:  :  حس بينايي  حس بينايي  
سادهسادهچشم چشم 

استمات ها         استمات ها         
چشم مركب چشم مركب 

Jahangir Khajehali
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چشم ساده
سر

چشم مركب

Jahangir Khajehali
Dorsal Dorsal OcelliOcelli (Cicada)(Cicada)‐‐ PhotoperiodPhotoperiod

Jahangir Khajehali

Stemmata Stemmata –– Larval visionLarval vision
Jahangir Khajehali

:  چشم ساده 

  (Cornea)(Cornea)قرنيه    قرنيه    
    ((CorneagenousCorneagenous))لايه سلول هاي زاينده لايه سلول هاي زاينده 

(Retina)(Retina)شبكيه    شبكيه    

Jahangir Khajehali

Dorsal Ocellus

Lateral Ocellus

Jahangir Khajehali

Compound EyeCompound Eye

Jahangir Khajehali
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Jahangir Khajehali

Ommatidium

Cornea 

Crystalline cone

Primary pigment cells
Retinula cell

y p g

Retinula 

Secondary pigment cells

Rhabdom

Rhabdom

Jahangir Khajehali

Each Each ommatidiumommatidium sees sees 
a part of the objecta part of the object

Jahangir Khajehali

What the bee SeesWhat we see

Jahangir Khajehali
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Jahangir Khajehali


