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BASIC ENTOMOLOGY
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Kingdom : Animalia

I']: W]

Phylum : Arthropoda

. EHN

Class : Insecta

B R T RBhPy ]HERARA— 1,

Class Insecta is the largest group of the arthropods.

—HERFAIE

General Characteristics

1 BHAh3k, M, BE3AMAER,

Insect body divided into three tagmata, which are head, thorax and abdomen.
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Undergo metamorphosis and ecdysis.

L b‘bEXﬂ.ﬁL*EET/ \jj%Aﬁfu\L$I&T7E/£\§§L*%o
Metamorphosis process can be divided into complete metamorphosis and incomplete metamorphosis.

o TERLNIERBMAFTAEAUN, HHE, W, BEEDERIE BT,
Complete metamorphosis refers to the developmental process of an insect that goes through four stages
which are egg, larva, pupa, and adult.

o NERLTIEEEMIAERIN, HH, ME=TMERINLZEITIE,

Incomplete metamorphosis refers to the developmental process of an insect that goes through

three stages which are egg, nymph, and adult.
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The insect exoskeleton, made of chitin and protein, becomes tight as the insect grows, so it must

undergo ecdysis (molting) to expand its body size.
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Insect Classification

o TERIEBRIBEAA, ISR ERFIT I, (Triplehorn&]ohnson,
2005)

Divided into order primarily on the basis of the structure of the wings, mouthparts and type of
metamorphosis. ( Triplehorn & Johnson , 2005 )

o TR ERREA: Wy (BE. KAFEN0. H&s. Bl MmA; DI
RN E AR AV RIIARHE, (Hill & Abang,2005)

Main characters used in classification are wings ( number type and veination), mouth-parts,

cerci, antennae, some specialized features found only in certain groups. ( Hill & Abang,2005 )
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Common Insect Order

B E ()

Coleoptera (beetle)

o FINE (i, @ i) =S

Homoptera ( Aphids, Cicada, Leaﬂzopper

A H (B, KD °ﬁ%$@(ﬁ%£)§%ﬁi

Lepidoptera ( Butterfly, Moth) Phasmatodea ( Stick Insect)

EME (WEhfh, BB &) At

L

Orthoptera ( Grasshopper, Crickets, KatydidL; )

+HH (FER) oo

_ y
Hemiptera (True Bug) ~ P\\

e (EiE, dgal, HiE) ds

Ve

Hymenoptera ( Bees, Ants, Wasps)

HIRE (F4, I265)

Blattodea ( Termites, cockroach)

Ao H (B, EMR) ~

Odonata ( Dragonfly, Damselfly ) S

XoHE (B, BF)

Diptera (Fly, Mosquito)

paE e AR

Ia A
Mantodea ( Praying Mantis) /"@



3 H
Order Coleoptera

FEARHIE
Morphological Characteristics

WNERY, EIRKRIER, AEAPUHREE, fAoft, R
M, BRRHEENR—EL, EERR, FHEE TS
i, A5 O IHIE 2% '
From smaller to larger in size. Compound eyes. Tough and hardened

forewings forms elytra, meet in straight line down the abdomen.
Membranous hindwings folded underneath.

EERIN

Growth
ERTRKE ., SRR i
(&faFR),

Experiences complete metamorphosis.
Larva called grubs (scarabaeiform).

A5 S

Behavior

A SHREMEZ, EREN (BF), '3l (B
. Fatt GER). mHart (HH), et GH) H
FEME,

Adult and larva have varies type of nutritional strategy, such as dead plant
feeders, carrion feeders, dung feeder (dung beetles), phytophagous,
predators and parasite.

Ext7/EEE N

Biological Importance

P H B RIENDMEE R ENY), (Edtsraigih, —L&
F AR AR AT E AR

As decomposers, they break down organic matter and promote nutrient
cycling. Some beetle species can also act as pollinators.
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Coleoptera

WAL Rash LS
Siamese Rhinoceros Beetle Coconut Rhinoceros Beetle Beetle sp.
Xylotrupes gideon Philippinensis Asiatic rhinoceros

ik HE
Beetle Paratasia Beetle Beetle
Parastasia sp.

L LIHATH FHH AR R
Beetle Dark-ling Beetle Beetle Blue Mint Beetle
Tenebrionidae sp. Chrysolina coerulans

BRSBTS — R E R R 8 0P R B R,

All the undefined species are written as “Beetle”or “Stag Beetle” or “Longhorn Beetle”.



Coleoptera

S ik i
Leaf Beetle Beetle Dark-ling Beetle
Chrysomelidae sp.

g B 825 KA
Dark-ling Beetle FH th Z
Tenebrionidae sp. Beetle Stag Beetle Longhorn Beetle

) Eep
G R Longhorn Beetle
Stag Beetle Longhorn Beetle
RBERIEFHARAE T R AR B PR 8 R4, 6
All the undefined species are written as “Beetle”or “Stag Beetle” or “Longhorn Beetle”.
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Order Lepidoptera

Ny
FEARHIE
Morphological Characteristics

NERI . B A st
ML aR. 40 HIHE 8,

From smaller to larger in size. Adult has scaly
wings, siphoning mouthpart. Larva mandibulate
mouthpart.

RN

Caterpillar
{larva)

2 Growth
et e TRWRREB. BB, 48, 8, i,
REESKB saanwrl  Complete metamorphosis. Fertilized egg, larva, pupa and adult.

FvE S

Behavior

R — M ELE, K&, 4R RZEES
4, EEME, BGESEZ VBT, ek
NRATHE,  WERIR BT ETE B
WK EN @SS FEEAERK.

Adults generally feed on nectar, water, etc. Most
larvae are terrestrial and herbivorous. Butterflies are
mostly diurnal, while moths are mostly nocturnal.
Butterflies fold wings flat above body at rest, moths

hold their wings folded back over their bodies in a
roof-like shape.

LV E

Biological Importance

0 H 2 VP2 AR B E, SEHE
HON PR AR R U, B EARE R A
U=t

Lepidopterans serve as pollinators for numerous flowering
plants. Their high sensitivity to environmental changes makes

them valuable biological indicators of ecological health.



Lepidotera

KRR

Bornean Mormon
Papilio acheron

Z5 DA ik AR H AR itk
Glassy Tiger Bush Brown Butterfly Blue Pansy
Parantica aglea Bicyclus sp. Junonia orithya minagara

- S
— R ' Pale Brown Hawkmoth
Grey Swallowtail Moth Theretra latreillii

Micronia aculeata
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Order Orthoptera

b ks 4
FEASHHIE
Morphological Characteristics

KmzErfAR, FRMEML, RovBkers, =TBkek, HE

NEL P =X 1 =
Elongated, narrow body. Stout hind legs, specialized for jumping. Chewing
mouthpartso

A s >

Behavior
REZBFENE BN, WM EE RS R AL &t Y
L, DRI E R4,

Adult and larva have varies type of nutritional strategy, such as dead plant

feeders, carrion feeders, dung feeder (dung beetles), phytophagous, predators
and parasite.

58I

Growth
RELTREE, BRERAS ESRBEER, SRR EE
R,

incomplete metamorphosis. Nymphs are similar in form to adults and grow

larger with each molt.

AV EEN:

Biological Importance

TENFZah) (RIS EFMELEIY) NEYIRIE, —&£Y)
MCEN 2, FEIFRE N, AT, HA—Lf,
GMIEHER, FIRERIER RV ER EZE R ER,

As a food source for many animals, including birds and mammals. Some

species act as decomposers, aiding in nutrient cycling. However, others, like
locusts, can be major agricultural pests that cause widespread crop damage.




Orthoptera

'\

L{d Wi WEIH
Grasshopper Grasshopper Grasshopper

{3
Grasshopper

LHYUR ‘
Malaysia bush-cricket
Mecopoda elongata

) A& Z5UR
Long-legged Grasshopper

Mecopoda nipponensis

Lo
Mole Cricket
Gryllotalpa sp.
RBERRIEFHA IR — B A R, 10
All the undefined species are written as “Grasshopper”.
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Order Hemiptera

b ks 4
FEASHHIE
Morphological Characteristics

NERAL, R OdR, BEERIR, ArBEEREy &
fE, A, RImAVER, ER7EEER,

Body size ranges from small to large. Piercing-sucking mouthparts, typically

beak-like. Forewings are hardened and leathery at the base with
A TE S

membranous tips; hind wings are entirely membranous.
Behavior

REFHREBEVEENE, BIRITAES T
W&, BSPIMONENE, MEHEM/ N IR
HEGEE F A e B AP MR,

Most hemipterans are herbivorous, feeding by piercing and
sucking plant sap. Some species are carnivorous, preying on

other small insects or parasitizing other animals by sucking
their blood.

EERIN

Growth
RERTEEE, HEAEASESACEMAER], SR EE
R,

incomplete metamorphosis. Nymphs are similar in form to adults and grow

larger with each molt.

W, MEESEREYREEE R, BE-PEEER
TG A DA F B E, RN EEH B REEZ2 2 5RMAE
s BRI,

Pests like aphids and leafhoppers transmit plant viruses. Predatory
hemipterans, such as assassin bugs, can control pest populations.
Additionally, hemipterans are a food source for many birds and other
animals.



Hemiptera

e R
Cicada True Bug

R R
April Green Cicada True Bug
Kikihia ochrina

i %%
Cicada True Bug
REERIEPIARAE R E A T 8 HBRT, 12
All the undefined species are written as “Cicada”or” True Bug”.
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Order Hymenoptera

b ks 4
FEASHHIE
Morphological Characteristics

KRR RIE, MAEMZEFARE TR, AL H B Rgec@pE e 218, ER%
1K, HarBHESRRIIRE, ERLEERESEE RNEEZITER Od, FE2REBEHEBRN
FEIVE R B

Body size is medium to large. They possess two pairs of thin, transparent, membranous wings. In some

Hymenoptera species, such as ants, wings are completely vestigial. Compound eyes are well-developed. The
mouthparts are adapted for chewing and lapping, although some species like bees have a haustellate mouthparts. In

many hymenopterans, the ovipositor is modified into a stinger.

2 S
Behavior
FHE BRI, WFEMEERTSY, BAFIUT
N, TERCT @ EHL AT 2 B ARG R = %
Hymenopterans have very diverse habits. Many species are social, forming
highly organized communities like ants and bees. They also exhibit parental

care.

Growth
SRR B, A2, 4hH, W, ACE,

Complete metamorphosis. Fertilized egg, larva, pupa and adult.

AR B

Biological Importance

R H B R BT 2 EE N, e, —&/ NI
& H B RAEAEYIBATE 77 A R] DU S Rl 83 H AR,
Hymenopterans are important pollinators for many plants, such as bees.
Some smaller hymenopterans are used in biological pest control, as they can

suppress the population of lepidopterans.




Hymenoptera

[ A B JRAR A i
Slender-scaped Carpenter Bee Broad-handed Carpenter Bee
Xylocopa tenuiscapa Xylocopa latipes

i i
w Bee

Wasp

ELLLIEY Ve SE LN
Carpenter Ant Chinese Black Ant
Camponotus sp. Polyrhachis vicina roger
RBERIEFA AR T A “HE” B CEET, 14
All the undefined species are written as “Wasp” or “Bee”.
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244

Order Blattodea

FEASRHIE

Morphological Characteristics

BER E BB, (AT 2 RPRUINE, SKEEERTER N, B
PO, AT, BEE, VEERRIFE, EERRE, BodE, AT K
17, HEHBROE, A, BEARENREMMTIIRE, EEHE
H, & TR,

Commonly known as cockroaches, are insects with a flattened, oval-shaped body. The head is
concealed beneath the pronotum. They possess two pairs of wings: the leathery and hardened
Jforewings serve as protective covers for the membranous hindwings, which are used for flight.

They have chewing mouthparts. The antennae are slender and filiform, providing excellent
olfactory and tactile functions. Their robust legs are adapted for running.

/S
Behavior

IR RATIE R R, W T R, EiR, iR, 8
T, IEEREER R,

Cockroaches are nocturnal insects that typically hide in dark, warm, and
éE E { humid places. They are omnivorous and exhibit gregarious behavior.

Growth

NERTERE, AR ="TH RN, &R, Mk
IR O T ONEE 2, — DOV AT N R A, DA IR,
FAT LRI RN, 75 R 2R W B 5 B 2P & B Al
Incomplete metamorphosis, with a life cycle consisting of three stages: egg, nymph, and

adult. The female deposits eggs within a protective, hardened ootheca, which can
contain dozens of eggs. After multiple molts, the nymphs eventually develop into winged

adults.
Ext7/EEERks

Biological Importance

HBIRH BHBZEEN DS, DREEENETY), IEEsT
VIRRIIEIS, 2EiRE B RO ZFZ Mg, i
iy, WHIRA BRI,

Blattodeans play a significant ecological role as decomposers, breaking down

decaying organic matter and accelerating nutrient cycling. They also serve as
a food source for many predators, including birds, lizards, and spiders.




Blattodea

gt TR IR
Dried Leaf Cockroach Wood Cockroach

Pseudophoraspism sp.

Panesthia angustipennis

LEL
Cockroach

FNREREIE BRI YIRS — S B IR, 16

All the undefined species are written as “Cockroach”.
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Order Odonata

Ny
JERSTRHIE
Morphological Characteristics f

,; N =
EHEATIEON M, IRERSEBEFRET SN, SIREEROVAH, (KBRS EE
o tFE H B A MARIRBEPKAESUEEE, B H AN KITRES,
Dragonflies are generally more robust, holding their wings horizontally and spread out from the body at rest. Damselflies
are more slender, folding their wings together and vertically over their back when at rest. Both possess two pairs of
membranous wings with intricate venation, enabling their flight performance.

A TE >

Behavior

AENE, DEMEBENRINNT, GBS, FikHEBRESFH
B, IEREBRE TG, Wi, M, EEFKENLE,
Odonates are carnivorous, preying on other insects like mosquitoes and flies. They
hunt in the air and are frequently found near aquatic habitats such as lakes, rivers,

ponds, and swamps.

EERIN

Growth

NFERDE, LA =B BRI, R, §f
MR B SRK O TEKRBOKAEY) B, /s, MR (W
FOKE) ERKPETE, HKBET 2R R 2R AGE, =
TeH7KME, MIEEEMZEFSEMYIA L, HITRE— R
B, HITRE— P,

Incomplete metamorphosis, with a life cycle consisting of three stages. egg,
nymph (also known as a naiad), and adult. Females deposit eggs in or on

water bodies or aquatic vegetation. After hatching, the naiads live in water,

where they are aquatic predators. Upon reaching maturity after multiple
molts, the naiad climbs out of the water, attaches to a plant stem or other

object, and undergoes its _final molt to emerge as a winged adult.

A=Yy E

Biological Importance

g 5 B REEEYPIE T EE I FEEENMAG, BRE
EBHEEFHMES, BRIy, G, WEFEEERN
TR R, 1E H B Rt R AR s BRI, H
1% B B RN T KRS SEER, I IKELESRGERE
EN[EstY/Ei=t

Odonates play a crucial role in biological pest control as they are effective
predators of pests like mosquitoes, flies, and gnats, helping to control their
population size. They also serve as a food source for other predators.
Because of their high sensitivity to changes in water quality, odonates are
considered excellent bioindicators of the health of aquatic ecosystems.




Odonata

X I I
Damselfly Dragonfly

i S
Dragonfly Da;;se Iy

I it
Dragonfly Dragonfly
FAREREEPHAR YIRS — R E A B 8 IR, 18
All the undefined species are written as “Dragonfly” or “Damselfly”.
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Order Diptera

b ks 4
FEASHHIE
Morphological Characteristics

NAH B REFRE@Me T, arlxis, 2EARRA, FERMEEM /N Vg, F
MR RN S AR TR AR, FE) 1T, XOHE BHRASSER L, B Rk O,
AT RIZEYR R MEAEYTR, GROa ke, BT RRREREY.

Commonly known as flies and mosquitoes, are characterized by their single pair of well-developed, membranous
Jforewings used for flight. Their hindwings are reduced to a pair of small, club-shaped halteres, which function as
gyroscopic stabilizers, sensing body rotation and tilt for precise flight control. The mouthparts are highly developed;
mosquitoes have piercing-sucking mouthparts for feeding on blood or plant sap, while flies have siphoning or lapping

mouthparts for consuming liquid food.
A >SIE

Behavior

MR B RAESIEREE R, HEAREBIENE, —
B BCA E AR A, i, 40, 55 —E0 o B0d H Al
HEZNBEE, R, /N2 BOEE B R DAL= EAE i
BNE,

The habits of Dipterans are highly varied but share a high degree of
adaptability. While some adults are hematophagous (blood-feeding ), such as

mosquitoes others are primarily saprophagous (decomposers ), like house
flies. A smaller number of species feed on nectar or plant juices.

% -
N
Growth

SARKE, LA NI NERETN, 2hH, 6§, K
Eo ﬂﬂﬁﬁﬁ%iﬂﬁ, T L AE T4,

Complete metamorphosis, with a life cycle that includes four stages: egg,
larva, pupa, and adult. The larvae of flies are known as maggots, while those
of mosquitoes are called wigglers.

AV E M
® ?g ] Biological Importance
s 'faif;; MR H B2 WHEFEAERESN, BEELAHTME, HHELH
:*.i‘““*’i g’ " TENREFIRIEE, P RsIEY T R, —SE8, a0
H%“ K BFBMNENEROERE, WForcipomyia sp. (Bug) 2]
G AT E B

++
o ? ?’ “§1~ 2 .;i Dipterans are significant vectors for pathogens and are consequently of great medical
Flies are saving your and research interest. As decomposers and scavengers, their larvae play a critical role
chocolate cravings in breaking down dead animal and plant matter and waste, accelerating nutrient

cycling. Some flies, such as syrphids and calliphorids, are important pollinators.
Notably, Forcipomyia midges are the primary pollinators of the cacao tree.



BRI R R — T A AT B e,

All the undefined species are written as “Gadfly” or “Fly”.
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=feaE g

Orchid mantis

sk H

FEARHIE
Morphological Characteristics

BRAE, ERTHR T EEANER, AT REEY, 2Rt e, HEstEE=

¥, AI180EH s, SIREXR, AHENMN, RERIEMAIKEY AN, MaERET8E,
WFRTAER], BoRE, DMRIPER, SRR, AT T, EZHEEYRMAET T

The forelegs are developed become raptorial appendages, with sharp spines on the tibia and femur used to grasp and hold prey.
The triangular head is highly mobile and can rotate 180 degrees. Well-developed compound eyes provide exceptional binocular
vision, allowing for precise depth perception to gauge the distance to prey. They have chewing mouthparts. The forewings are
leathery and serve to protect the membranous hindwings, which are used for flight, though most mantid species are not strong

fliers.

AT S
Behavior
WY BATHE B, BA AR ), PR AN BMEE
g, DEMERVE, e, B BEE WERINE/NEY
BRESNY), WMg, fe, NEEZRSE,
Mantises are diurnal, solitary insects with remarkable camouflage abilities. They
are carnivorous, preying on other insects like flies, moths, and grasshoppers, and

are also capable of capturing small vertebrates such as lizards, snakes, and small
birds.

5N

Growth
RNERTERE, EamEERD =T/ ERIN, & H
FIRCH . BEVERE IR 2R O =18 0 I O R R
ONgH . DNEN TR B R, ARG R EEE
Ble 76 HREEPH 20 5 e B 2P N B B R A
Incomplete metamorphosis, with a life cycle consisting of three
stages. egg, nymph, and adult. The female deposits her eggs in a
foamy ootheca, which hardens upon drying. The nymphs share a

similar diet with the adults. After several molts, the nymphs undergo
their final ecdysis to emerge as winged adults.

A=Yy EE

o gt Biological Importance

PR E R AR, MHTER, ER, BREREDEREE,
it 2 HAH B SR B YRIR, NE2E, iwiE, 1wk, @
SRR RO . = R IGHYSKES S bt D T A AR TR
B, JINLES AR RATURE 1S T U R (4 R %

EZ WA 2 R IS AR AT Mantises are important predators of agricultural pests, helping to control populations
BRI A R NG &N of aphids, grasshoppers, and caterpillars. They also serve as a food source for other
predators, including birds, bats, and snakes. The unique raptorial forelegs, highly
flexible head, and advanced vision of mantises provide inspiration for biomimicry,
particularly in the fields of robotics and mechanical arm design.




Mantodea

3 LA

Ll
Preying Mantis

Arizona Mantis
Stagmomantis limbata

R 22

Shield Mantis
Rhombodera fratricida
FANRERSEFRA YIRS — T R AT 22
All the undefined species are written as “Preying Mantis”.
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Order Phasmatodea

==Y,
FEATRHIE
Morphological Characteristics

M RIS EMERE, BEA S ERCHRLES, REZ AR, B3 R,
SR NSRS FEM R — 2, WAEEXOE8, 28T HRZETE, s0iRt, D
M HREY, EHAET T,

Commonly known as stick insects and leaf insects, exhibit a wide variety of forms, all with a highly specialized ability for
mimicry. Their body shapes are typically elongated and slender, resembling twigs, or flattened and broad, resembling
leaves. Their body coloration and texture perfectly match their surroundings. They possess chewing mouthparts. Most
species are apterous (wingless ), or their wings are vestigial. Even among winged species, flight capability is often poor.

ATE S

Behavior
HEErER, UM, WREiE e, 77
THZARITIERE,

They are herbivorous insects, feeding on leaves, tender
stems, or bark. Most phasmatodeans are nocturnal.

EERIN

Growth

NFELDE, EmBER = EREIEY, &R, I
EMrIR, BARERINT, & RET 2R a2 P
A B HY R,

Incomplete metamorphosis, with a life cycle consisting of three stages: egg,

nymph, and adult. The eggs are seed-like with a hardened outer shell.
Nymphs undergo multiple molts before their final ecdysis into a adult.

AV E N

Biological Importance

EASRGH, MTHEEENMINHEEE, EFRESAE,
Mk, Te1Tshv) S/ NRUEELS I BYkiIR. HARF RIS
FREERE S A N AR SR M T IRIF IR RN E,
In ecosystems, phasmatodeans serve as primary consumers and are a food
source for numerous predators, including birds, spiders, reptiles, and small
mammals. Their exceptional mimicry and camouflage abilities make them a
valuable subject for research in evolutionary biology and ecology.

23



Phasmatodea

e 17 R
Annam Walking Stick

Medauroidea extradentata

(RE=
Stick Insect

(LS (LS (ORERat
Stick Insect Stick Insect Stick Insect
RBERIEFA R R E R TR, 24
All the undefined species are written as “Stick Insect”.






