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FUNDAMENTALS OF ENTOMOLOGY

SECOND SEMESTER FINAL THEORY EXAMINATION
B.Sc. (Hons.) Agriculture - First Year

(SECTION -A)

Q.1 (A) Explain the Pterothorax and Cephalothorax > Cephalothorax :
with example. It is a body region in which the head and
GeAARET (Pterothorax) 3R ABIATIRERT (Cephalothorax) T thorax are fused together. It is commonly
3GTERVT Afed FHFRV | found in spiders and crustaceans, but not
> Pterothorax : in typical insects.
In insects, the mesothorax and metathorax
together form the pterothorax. Wings are ABTATIRERT : 5 head 3R thorax Mg &
attached to these segments. The legs are ﬂ% gu 8ld & | I8 T insects & «Tal gr SiTdT,
also attached to thoracic segments. afew spiders 3N crustaceans & UIAT SATET & |
GERTAIRET : Insect § mesothorax 3R metathorax
AT pterothorax §Ta & | g wings @% GRS Example : SPid_E,—_
daT thorax & legs oft st segments 3 g% ad 21
[ ; Pt”fh“m“ : d ] CePhalnthurax )
Mesothorax Metathorax
J \, J

Q 1 (B) Write the major characteristics of class Chilopoda with example.
Class Chi lnpuda &t qqy fAryar? 3grgor Tfed ﬁ:l%(fl ( Example : Centipede (Scolopendra).
@ Body is elongated and flattened. { 4 & Ny IV aV &)
R oer 3R Tuer Aar g
@ Body is divided into head and trunk.
SRR head 3R trunk & fAnfoa gar &
@ Each trunk segment bears one pair of legs.
Yedd trunk segment TX TH St legs gt &1
@ First pair of legs is modified into poison claws (forcipules).
Ugell Sirsl legs faser claws (forcipules) A gt St & |

@ They are mostly terrestrial and predatory.
I gEga: g W @A quaaﬂ?ﬁmﬂﬁlﬁgl
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(0.1 (C) Write the difference between insect male and female reproductive system.

e e ﬁzmﬁ?mmﬁ‘%ﬁwm%ﬁ:

Male Reproductive System

| ( AR GlefeT aa)

Female Reproductive System
( HATGT Glelel a)

It produces sperms.

It produces eggs (ova).

TE eqqs (3%) FATaT & |

gg sperms (JIY]) S=A1dT g‘!

Main organs are testes, vas deferens

and ejaculatory duct.
HE=T 3797 testes, vas deferens 3l
ejacufafnry duct Bl 2":

ZI Main organs are ovaries, oviducts

and vagina.
HET 39T ovaries, oviducts 3R
vagina é"ﬁ' g:f

3

Sperms are transferred to the female E
during mating.

RHIY], Aot (mating) & aRiT #@r #
FeiaRa fae ana 21

Eggs are released for fertilization.

3ig, fas=iad (fertilization) & Tore
BIs G 2 |

Example: Male grasshupper.
3GIg0T: &X fegEr (grasshopper).

Example: Female grasshopper.
3QIER0T: FTGT TessT (grasshopper).

(.1 (D) Write the difference between insect larvae and pupa stage.

#%Larvaﬁpumm%ﬁimﬁ!’%?!

Larva

( amar 3awr)

Pupa

Larva is the Feeding and growing stage. || 1
Larva & G &T 3R growth

H=T & E |

Pupa is the resting and transforming stage.
Pupa H SRR & transformation
giar & |

| 2 | It is gene.rn"y active and mobile.
qg JHTGT: active 3R FTTFHTA Bl 2 |

It is generally less active or inactive.
JE JHIT: inactive JEdT B I

EI Larva feeds actively on food. 3

Pupa generally does not feed.
Pupa Fmaiiede: ¥t A8t @l & |

Larvaaﬁaaa%a%m%aﬁ}%
[4]

r4—‘ Example: Caterpillar of buﬂ'erﬂy.
321g30r: faast &t ﬁé& (caterpillar).

Example: Chrysalis of butterfly.
3q1807: Tddeil &1 =qar (chrysalis).

25
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] QTEE) Enlist different types of insect wings s

(%) with suitable examples. %.
$rer & faffier usR & wings (d&) uged Sarexvr dea fofdw
.= L o T P o ala B L . S
Type of Wings Description Example Diagram ]
S'Nﬂ'l_ (4 HT THR) (faa=or) | (SamR) ()
. Thin, transparent and Honey bee,
1 Membranous wings delicate wings. Dragonfly.
(féreefier dar) qaer, UREe 3R (Fregrraah,
fBroeiter 9| 2IAATS )

T —

Fnrewinsa are hard and

2 ElH'l:’f‘G. protect the hind wings. Reetle.
( )| e 3 e Ao | CFT)
| #=a E | _
Basal half is thick and
3. Hemelytm apical half is membranous. Stink bug.

- : G &7 3T HT HOR :
o B 3T 3T 9eT fEreeeR Wy

I | gar 1
. Forewings are |eu.ther3 Gm%hﬂppen
}+_ Tesmlna and protect the hind wings.| Cockroach.
T & 9w FAGH =THS S B B ,
( ) %h%r;d wings @I TET (ﬁﬁzw)
I
a Wings are covered Butte;rﬂa,
d. Scalﬂ wings with tiny scales. Moth.
(erehgad ) dE W BRe-we (faaet,
scales 9T ST B | 99T )
" ’ Wings have long hairs
6‘ Fﬂnsed o or E’inses a.lnnss the Thrips.
(ARG 4) margins. _ i fre
&Y & fFaRT W & ( )
hairs &t TR E"I:ﬁf%;l
Hind win re moditi
7_ Halteres into smnl?sb::ﬁliéina nr;nns. Hﬂusefl}:j-
Gﬁ?-l?-ﬁ-ﬂ‘ﬂ" 3797 hind wings
( ) bar{nn:g%:_ n?ans H (W)
| §qot |
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| (.2 (A) Draw a labelled diagram of the insect body wall.

Answer — 393

The insect buds wall is muinl3 composed

T

=il

Ty

of three Iaﬂers: cuticle, epidermis and

L

basement membrane.

I Eﬁf Eﬁ' badH wall g@?ﬁ Eﬂﬂ' Iﬂsers —

cuticle, epidermis 31X basement membrane

q &t gt 2
1. Cuticle — =gfeser

It is the outermost lu.He.r of the insect
buds wall. It Pra{:ects the bndﬂ from

inJurH ond water loss.

g insect boa'.g wall FH FaT aTE
lager%l 'ﬂg&Tﬂ?&%iﬁE 3ﬁ?fﬂ?-ﬁ'
H FHAT T FaTar 2

3. Basement membrane — ITA<T R
It is the innermost thin la.ger below the epidermis.

L1 ePidermis & A R¥/F g&ad 37 F gaer laﬂer %:I

) MR

Q.2 (B) Write the major characteristics of
families Tenthredinidae and Agromyzidae.

Tenthredinidae 27X Asmmﬂzidue families
& ygE faRwart fafaw

(jenthredinidne | 1.
; They belong to the order Hymenoptera. 2.
I Hymenoptera order I H&foa ¥
2% Bndld is sengrnll!j small to medium-sized. 3
T WG BYeT ¥ HeOH SR &S gl § | :
3. Abdomen is broadl jnined with thorax.
Abdomen, thorax '\g' NS YR gRT S El gar & | 4.
4. Females generally have a saw-like ovipositor.
Female 3 ImH=Oq: 31T At ovipositor ardt T
5. Larvae resemble caterpillars and have several
| pairs of abdominal prolegs. 5.

Larvae caterpillar S 814 & 3R abdomen
R HE pairs of prolegs adt T ; ~

e & body wall &1 A@AIfRT R 3T |

F Epidermis — vfisfdls

It is a liuinﬂ ln.Her present below the cuticle.
It secretes the cuticle.

g cuticle & A=r -
g cuticle &1 fA#Afor I T

5 Cuticle (Fgfew)

Outermost layer,

Prn‘!;e.c{:s the bod3 from

injury and water loss.

Epidermis (ufusfais)
Livins ln.aer present
below the cuticle.

It secretes the cuticle.

e
=

Basement membrane
(ST A¥ae)

Innermost thin lnﬂer
below the epidermis.

Main parts:

Cuticle
\:

Epidermis
J

Basement membrane

_q Sfad lu.He.r T

._—_—-—-—_-—-___"__----—-—“h--_—____-—--_—

_— S — . e e — e — e — e —— — — — - - - . . . . e e .

( Asrnmﬂzidue )

Theg belonﬁ to the order Dipi:em.
I Diptera. order & Tafta ¥ |

They are small flies.

5 MHR FH flies B 7 I
Larvae are genemllﬂ leaf miners.
Lnrvnaw:qﬁﬁ%ﬁﬁwwmﬁ%%:l

Larvae feed between the laﬁers of leaves
and make mines.

Larvae Yt &l lﬂﬂﬂl"-‘i & T ol P
mines &ATd %"[

TheH are impoﬁbun{: asricul'lzuml pests.

aﬁﬁmﬁpﬁts%[

Example: Sn.w'FlH.
(3gTEoT: A FATS )

A

Exumple: A romyza.
(3qT8RvT: )

|
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Q.3 (A) Describe the biting and chewing type of insect mouthparts with diagram.
~~A~~ Fle F biﬁng and che_wing YHIT > mouthparts bl fer Jfga qoler HIforv |

~> Biting and chewing mouthparts are adapted for Biting and Chewing Mouthparts
cutting, biting and chewing solid food. ( Grasshopper)

Biting and chewing mouthparts 3T SGier &
FIeA, Fled? FA IR Tar F 13T adapted B1F Fi

>3 E:nmple.: Grasshnpper.
3GIe0T: Grasshapper.

Main Parfs — HET HT Labrum
(ctfsiar)

1] Labrum — @ :
It covers the mouth from the front side.
AZ mouth ®F T &t 3k X Far #F1

2| Mandibles — #feae=T :
They are strong and used for bltlns and cutting food.

é}aagﬁas}?aﬂ?ﬁoda&}asxz%mbate aw##mawﬁ?:

3| Maxillae — HfRTer :
Tuh They help in h-oldma and mn.mpulnfln food.

A food I Ydgar IR AT vt A JEaT &3 2|

E Labium — afag+ :
It forms the lower part of the mouth and helps in ha.ndling food.

AE mouth T T &1 T FAT1aT & 3 food HF JsHTelar A #HeT Hvar 2 |

E Hypopharynx — gTSUIB T -
It is a tonque-like structure and helps in mixing saliva with food. H)’P"P"“"Y"“
ﬂgfanguea’?ﬁstructumgaﬂ?sahvnHﬁ'w%mﬁﬁﬁﬁmﬂiﬁ'gf (E@W)

X Example: Gmsshopper 3QIe30r: Grasshopper

N — | — —— —— — — —— ﬂﬁﬁﬁﬁﬁﬂﬁﬁﬁhhﬁﬁhﬁﬁﬁﬁﬁﬁhﬁﬁhhmﬁﬂ”

Q 3 (B) Define biotype, species, binomial nomenclature, genus and taxonomy.
Biotype, species, binomial nomenclature, genus 3R taxonomy & glRufa Hifae

|i Bmf:ype _ m * A biotype is a group of organisms having similar genetic characteristics.
Biotype oR organisms @I HHE g forerdhr geneﬂc characteristics JHTT BT Z |

Mandible
(HAfRae=T)

> Maxilla

S . — gy * A species is a group of similar organisms that can reproduce among
£ el themselves and produce fertile offspring.
Species T JHTA organisms &I JHE & Gr 39w A reproduction HIb
fertile oFFsprmg a1 v THd 2|

EI Binomial nomenclature — o It is the system of giving two scientific names to an organism: | Example:
e Uzl genus and species. | :
T argamsms =3 % scientific names %% & ‘?Eﬁ ?. genus Eric 5pec|es 3 Homo SGPEES_
4 Genus — a3 * Genus is a group of closely related species.

Genus closely related species T JHE grar &1

51 Tnxangmy — gl * Taxonomy is the science of identification, naming and classification of organisms.
Tnxnnamy organisms &) Ga<ilel, «dTHBIUT 3T classification @&T ﬁ?ﬂ? ?I
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Q.4 (B) Write the major characteristics of order Odonata and Coleoptera.
31T Odonata 3R Coleoptera I v fageae fafw |

s

~

1. ODONATA - 3ifsirel
(Dragonflies and Damselflies)

(1] They are commonly known as dragonflies
and damselflies.

§8 HMWIA: dragonflies 3R

damselflies &gT Sar ¥ |

Adults have two pairs of membranous
wings.

Adults H GT pairs of membranous
wings Eﬁ?f % l

Wings have many veins.

Wings # Sgd-I veins BT & |
Mouthparts are biting and chewing type.
Mouthparts biﬁng and chewing type

& Ba T
Theg are generally predatory insects.

I IAH: RSRY insects B 2 |
El Example : Dragonfly. B
v 2 "f J Two pairs of
| fmembra.nous
wings

Large /

compound eyes

Biﬂng and
cﬁewins
mouthparts

EX&I"HP,.E . D ra.gonﬂg

: .}—. @ agrigrow

-

2. COLEOPTERA - @ifeqiueT
(Beetles)

B
B
3

They are commonly known as beetles.
3% ATHAd: beetles HgT ATl %l

Forewings are modified into hard elytra.

Forewings FOR elytra H modified Bd B |

Hind wings are membranous and used
for flying.

Hind wings membranous Ad & 3R
354 N Weg aed 2 |

Mouth parts are generally biﬁng and
chewing type.

Mouthparts HHATAd: biting and
chewing type & Bd T

The.g show complete metamorphosis.
E:I'Ef cnmplm':e. metamnrphnsis QT SITdr % I

Ladybird beetle, Ground beetle.

Example :

Example :

Ground beetle

Example. :
Ladgbird beetle

4
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Q.5 (A) Write the functions of insect antennae, wing coupling and sensory organs.
hic antennae, wins cuuplin3 AR sensory organs & amg forfee |

1. Antennae — T&ET & &I & Win3 coupling — fdsr swufeir
@ Thea help in smell and taste. Antennae (G&T) Winﬂ cauplins helps the Fnrewinﬂ and

¥ smell 3R taste & #eg a=a T | _ hind wins work 'Ensefher clu.rinﬂ 'Flish{‘..

@ They help in detecting chemicals Wing coupling 3sd AT forewing Sﬂ?‘
in the environment. hind wing HI TH TTT HH FIT H

¥ FraraRoT A chemicals @T detect 3T HIaT 2 |
FA A AGG W B | ; . e
@ TheH help in sensing touch and movement. Wms cnuplmg ( )
¥ touch 3M movement &' sense
FA ¥ HGg IR 2 |
@ They may help in finding food and mates.
T food 3R mates et H

<—— Hind u.rins

HE™IAT & Ahd ¢ | (uve =)

9. SEH&GTH organs — Hagr afer V Sensory organs (Fadr air)
Sensory organs help insects to detect touch, Artannos. (GSTSTN - Sl yketichdtaste
smell, taste, sound, light, temperature A oo Compound eyes (FgaFT «x) — Light
and vibration. I. :' : -"r < Ocelli (Im@ROT 515) — Light
Sensnrs organs insects T touch, smell, N Toctile hairs (9% A7) — Touch
taste, sound, light, temperature KX 10s Ears (&fif#¥) — Sound
vibration @I detect & H 3G Hd 7 Palps (993i6) — Touch, taste

| L W W W T T e e e B Bl EE Tl E e e ——————

Q.5 (B) Write the major characteristics of families Gelechiidae and Pentotomidae with example.
Gelechiidae 3R Pentatomidae families & yger fARiward suyed Samxer afea fof@w)

Gelechiidae — SrA™st Pentatomidae — Uercifast

1. They belong to the order Lepidoptera. Example: 1. They belong to the order Hemiptera. Example:
2 3 Leptdnpl:ern. order & g Potato tuber moth I Hamipfttrn. order ¥ Haftra ?I GGreen stink bus
. They are small moths. r qe
i AMTHR F moths B 1 (3T, &7 ) 2. Body is generally shield-shaped. G ?ﬁ‘ﬂ' $ie)

Body WRRIA: shield-shaped &t ¥ |
. Thea have piercing and sucking mouthparts.
g5 piercing and suc.kin3 rnuuf.hpu.r"ts AGEEA

4. Furewinss are hemelﬂtm.

Furewinﬂs h&mels":ru. E.’iﬁ' ?I

3. Wings are covered with scales.
Winﬂs YT scales 9T ST T I

4. Larvae are generally caterpillars and may
damage leaves, fruits, seeds or shoots.
Larvae HHTIA: caterpillar g ¢ ok
leaves, fruits, seeds AT shoots @&
qHTTA UEET Thd B | 5. Many species are plant-feeding pests.

5. Many species are important agricultural pests. 3‘933{ FS species plants T HqhHT
z\qgf a-Té' 5F.e,c.igs H’Eﬁtﬂﬁ' o.ari:ul‘l:uro.l Pesfs fl "Tg?lﬁ' areir Fesl‘.s ?I
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