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Bees and Pollination Lab.
INSECT MOPRHOLOGY AND TAXONOMY

Head Thorax Abdomen
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Diagram of an insect

Each thoracic segment typically has 2 lateral sclerites
separated by a pleural suture {a}—an anterior episternum (b}
and a posterior epimeron {c}

vertex

l occiput

ccellus >~

postoceipital

antenna — suture

occipital
suture
frontal subgenal
suture sufure
' coronal ;
veri ex suture epistomal posigena
suture =— =
clypeus — labium
labrum
mandible
lacinia palps

galea

Side view of head

. N antenna
epistomal

su‘fure frontal suture

subgenal suture

mandible

Front view of head



medion sagiltal plane

transverse plane

horizontal plane

D THORAX ABDOMEN

hindwing  ovipositor

maxillary paip
mandible

Fpthbrdenn D 2LLR

A loforal viow showing the major features of an insoct. (Pustration by Bruce Woeden)



Morphology and identification of the insects

If you've found an insect and you don't know what it is then you can use the instructions below
to find out what order your insect belongs to. This process is called as “identification”.
In order to make successful identifications, you should know about the morphological parts of
the insects and compare the differences.

The Insect Body

Fore Wing
Hind Wing

Antenna

Genitalia

posterior
tentorial pit

hypostomal
bridge

mandible

maxilla

labrum
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A generalized insect head (with details of a maxilla) and a beetle,

indicating the main structures referred to in descriptions

(compoun

antefina
ocellus

clypeus

labrum maxilla
mandible labium
labial palp

lacinia

galea maxillary palp

antenna

d) eye
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fore-wing (modified
. aselytron)
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vpap ! hind femur
As indicated in the descriptions, the moutnparts  Mid- and hind-
(trophi’; labrum, mandibles, maxillag, labium and tibiae abtlomen

their components) are often represented in highly
modified form in diffarent insect Orders, reflecting
the diversity of feeding habits



1. First rule for the right identification: Make sure you have an insect!

One of the best ways to make sure you have an insect (and not a spider or other small
creature) is to look at the legs. Insects have six, jointed legs that arise from the thorax

(the “chest™). So count the legs firstly.

. Ar-'1-hr'op. ods .

their body. They also have many legs.

Arthropods are the biggest group of invertebrates. All arthropods have an external skeleton that protects

« Exoskeleton.

« 2 body parts (cephalothorax
and abdomen).

* Most have 8 eyes.

« Don” t have antennae or wings

« Examples are spiders,
scorpions...

*Exoskeleton

«3 body parts (head, thorax and
abdomen).

» Two antennae.

» Many have wings.

sExamples are wasps, ants,
butterflies

* Exoskeleton.

« 2 body parts (cephalothorax and
abdomen).

« Two antennae.

« Examples are crabs, prawns...

INSECTS ARACHNIDS CRUSTACEANS MYRIAPODS
o6 legs. 8 legs. « 10 legs e Lots of legs.

» Exoskeleton.

« Two antennae.

« Body has lots of
segments.

abdomen

cephalothorax

chelicerae

pedipalps

Besides, only insects have wings among arthropods. However there are some few

wingless insect groups, as well.

In contrast, a spider has eight legs, is wingless, and has no antennae. So knowing your
sample have one pair of antenna also let you decide that it is actually an insect, too.

fossil scorpion from whip scorpion palpigrade daddy longlegs
the Silurian Period (Uropygi)  (Palpigradi) (Opiliones)
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(Acari) (Ricinulei)
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(Dermaptera) (Orthoptera) N/
female scale
S, ({Homoptera)
-aL <
ey .
I b - 1 thysanuran = M
/ (Thysanura) ? —
¢ 2 ant sucking louse
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(Siphonaptera) (Thysanoptera) (Coleoptera) (Heteroptera) (Lepidoptera)
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If you are sure that you have an insect in your hand (or under your microscope) that
you can start with wings: Go to 2!

2. How many wings does it have?

HOMOPTERA
Cicada

DIPTERA
Housefly

M
ODONATA
Dragonfly

N, LEPIDOPTERA
Butterfly

ORTHOPTERA f h
Grasshopper COLEOPTERA

Potato beetle

ANOPLURA
Louse

Flea

ISOPTERA THYSANURA HEMIPTERA
Termite Silverfish Shieldbug

Fig. 26.39 The major orders of insects. Reprinted with permission from John W. Kimball, Bro/-
0gy, 4 e, © 1978. Reading, Massachusetts: Addison-Wesley (Fig. 37.21).

3. Choose the wing type:

a. Membranous (like diptera, hymenoptera and odonata)
Hemielytra (=hemelytra) (like hemiptera)
Elytra (like coleoptera and dermaptera)
Parchment-like/leathery/tegmina (like homoptera and orthoptera)
Scaly - covered with dust like scales (like lepidoptera)

®oo0o



Characteristic Appearance Order(s)
Elytra -- hard, sclerotized front \&}r:*r.‘ _
: ; P T 1§ Coleoptera
wings that serve as protective § I I Nl
2 ?l'\_:' 2 and

covers for membranous hind e s ety
wiigs Fiytra_ 37T Y, > 4 Dermaptera

— " J
Hemelytra -- front wings that
are |eathery or parchment-like Hemiptera:
at the base and membranous Heteroptera
near the tip
Tegmina -- front wings that are Orthoptera,
completely leathery or Blattodea,
parchment-like in texture and Mantodea
Halteres -- small, club-like hind
wings that serve as gyroscopic Diptera
stabilizers during flight
Scaly wings -- front and hind
wings covered with flattened Lepidoptera

setae (scales)

hemelytra

membranous
section




4. Choose the mouth type (chewing, piercing and sucking, sucking and lapping,
siphoning...)

(B) ©)

b
. md E¥md
Color key to equivalent insect mouthparts. b

A- grasshoplper's cutting/chewing mouthparts
B - the bees lapping type

C - the siphoning type of moths and butterflies
D- piercing type ofytke mosquito

Legend: a, antennae; ¢, compound eye; 1b, labium;
Ir, labrum; md, mandibles; mx, maxillae.

Insects hawo difforant mouth perts for foading. 1. Crickat (chawing). 2. Housa Ny (moppingX 3. Horsa Ny (plarcing and suckingc 4. Mosqguito (plarc-
Ing and sucking 5. Moth (sucking); €. Froghopper (olarcing and sucking). (Blustration by Ryan Burkhaiar)



5. Inspect the legs

“ Ballof
pollen

Pollen-
Carrying Leg
Swimming Leg Digging Leg Jumping Leg (Worker Eye-Cleaning Brush Foot
(Diving Beetle) (Mole Cricket) (Human Flea) Honeybee) (Butterfly)
Cursorial Saltatorial Fossorial
a
fol cC
a b d 5 d y & b
d
e
Natorial Raptorial Leg of worker honey bee

a-coxa b-trochanter c-femur d-tibia e-tarsus

6. Inspect the antenna

ARISTATE LAMELLATE SERRATE  FLABELLATE MONILIFORM SETACEOUS

/AN
B\ 8

GENICULATE PLUMOSE PECTINATE




7. Now decide the insect order according to the following chart

the head
--Snout on head is used for
piercing and sucking

Order Example Insects Common Characteristics Ilustration
1| The Membrane Ants, Bees, and --2 pairs of clear,
Wings Wasps membranous wings
--Compound eyes
(Hymenoptera) --Sponge-like, sucking or
biting mouthparts
~long legs
--stingers
2| The Two Wings Flies, --1 pair of regular wings & 1 .
Mosquitoes, pair of very small wings > v
(Diptera) Gnats -- Compound Eyes €27 (;;9
--Sponge-like or sucking - :
mouthparts >
3 The Scaly Moths, --2 pairs of scaly wings ]
Wings Butterflies --Antennae feathery, needle- e M
or pin-like < Ty
(Lepidoptera) --Compound Eyes & ?{ }
--Sucking mouthparts 3
4 The Sheath Beetles --1 pair of hard wings g
Wings —Wings cover top of body & L2 .\ X5
meet in straight line down (e ‘ . ¢
(Coleoptera) center of back g de
--Biting mouthparts —
5| The Straight Crickets, --1 pair leathery wings in
Wings Grasshoppers, front (fold over body when
Locusts not in use)
(Orthoptera) -1 pair fan-like wings in
back
--Long legs/ high hopper
--Make rhythmic sounds
--Chewing mouthparts
6| The Toothed Dragonfly, --2 pairs of wings
Wings Damselfly — Most have thin legs &
“Born with short antennae
Teeth” — Large compound eyes
(Odonata) nearly cover small heads
--Biting mouthparts
7 The Same Aphids, --Both (2) pairs of wings are
Wings Cicadas, same from base to tip
Treehoppers, --Wings held in tent-like
(Homoptera) Leafhoppers position over body when
resting
--Piercing or sucking
mouthparts
8 | The Half Wings True Bugs, --2 pairs of wings: thick and < 217
Back leathery near the body & o G"' {/ s
(Hemiptera) Swimmers, thin at tip N e
Water Striders —-Wings fold on back g‘f""U NN
forming a triangle behind ’-—‘G%T«};/’
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Types of Homoptera

lybug >
plant hopper (Pseudococcidae) treehopper
(Auchenorrhyncha) (Membracidae)
leafhopper whitefly
(Cicadellidae) (Aleyrodidae)
v
= — \
g—p—— 3
s cicada female scale
7 N (Cicadidae) covering
winged
Y ¢ J \ adult S /' male
\ \
aphids ‘\
(Aphididae) = \' scalei ”d\/
scale in: S
spittlebug 3
wingless adult (Cercopidae) {Gaccoides)

@ 2013 Encyclopzedia Britannica, Inc.
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Types of Coleoptera

bibits
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Pop-Quiz-1: Fill the chart according to the insect group

beetle

Wing Mouth
Type Type

12



INSECT COLLECTING EQUIPMENTS

Aspirators

Insects are pulled inte the container
throwgh tha motal tuba

‘_,--"'

Inhale thraugh the
thoiblo tube

Insect Killing jar and holding forceps

13



Setling
paper

< Cardboard LTI,
o ') l

Cotton

Calcium
cyanide

How insects are pinned. The black spots show the location of the
pin in the case of flies (A), beetles (B), bugs (C), grasshoppers
nd iflics (E), and leaft . frogh

dragonflies and d

planthoppers (F).

Entomoiogical ...

forceps

e 10 MM COTK OF
polyethylene

e 1§ mm balsa

T Hardboard base

A < THTIATT

3:_ij

L ———

-} COR———t

wrong




Other equipment and collections
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Body of a Bee

HeaAD THORAX
(BAS) (Toraks)

— Forewing
(On Kanat)
(verteks)
Vertex
(ocel Gozler) \ Gena

Ocelli N

Antenna (anten)

\ N i i
7 —Hind wing

"
G (Arka Kanat)

/'/
Compound Eye
(Bilesik Goz) e

Ag1z

Parcalari 55
Proboscis
Foreleg
(6n Bacald)
|
_Stin
/ Y (Igne)
Middle leg’ Hind Leg (arka Bacak)
http://en.wikipedia.org/wiki/Bee ((')rta Bacak; Tarsal C|aW (Tarsa] Kanca)

The Insect Body
Abbdomen |

Thorax
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Compound Insect aya. (Mustration by Jacqualng Mahannah.|
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."' 4 : COXA
h _ ﬂ, TROCHANTER

( TARSUS ¥ i
WAX SPINE \ F
J' ‘l&w 3 EYE BRUSH

‘E’ POLLEN BRUSH PROTHORACIC LEG

AMTENMA CLEAMER
HMESOTHORACIC LEG

Fig. 112. Legs of honey-bee.

Tarsus

Tibial Spur Basitibial Plate

T N\ || YA

Taxonomy of Hymenoptera

All Hymenoptera display the following:

e (i) three different body sections - head, thorax and abdomen.

« (i) two pairs of wings. The forewings are larger than the hindwings, and a series of
tiny hooks (hamuli) joins the wings in flight).

« (iii) mandibles are always present, mouthparts are

e (iv) ovipositor or stinger



How Bees Work Bee Wings

—— Hind Wing

Fore Wing
Grooves

CLOSED

The Hymenoptera Order is divided into two sub-orders as follows:

e (i) Symphyta (sawflies and wood wasps), which have no “waist” or “petiole” between
the thorax and abdomen.

e (ii) Apocrita (bees, wasps and ants), which have a very narrow “waist” / “petiole”
between thorax and abdomen (although this is not sometimes visible to the naked eye).

Bladveps - Tenthredinidae

Klubbveps - Cimbicidae
Treveps - Siricidae

Planteveps - Symphyta

Praktveps - Ichneumonidae

Maur - Fonnicidz;e Langtungebier - Apidae

Stilkveps - Apocrita

20



Identification of Hymenoptera

Tenthridinidae (sawflies): Actually they are not fly! Thorax and abdomen broadly attached
together.

Ant (Formicidae): (Usulally) wings absent; have 2 humps (pedicel or nodes) betwewen the
abdomen and thorax; as a defense they can spray formic acid.

Gaster Thorax Head

Pedicel or node(s)

21



Ichneumonidae: Have a very long ovipositor with a sheath.

Wasps: that is neither a bee nor an ant. Most commonly known wasps are in the family
Vespidae and they are eusocial, living together in a nest. Other wasp species are solitary, with
each adult female living and breeding independently. These are Sphecidae members.

Vespidae (yellowjacket and hornet): Hind leg is simple, without any pollen comb; body with
black and yellow markings.

Sphecidae (digger or sand wasps, mud daubers, and other thread-waisted wasps): All are
predatory and parasitoid; metasoma long and stalked, giving the body a "thread-waisted"
appearance.

22



Apoidea — Apiformes — Anthophila (true bees): They have a pollen comb on the hind leg.

Plumose hairs present on thorax.

True Bee or Wasp??

~
N
.‘\\
- : ,
HONEYBEE EUROPEAN WASP PAPER WASP
. . Similar size as a bee. Approximately | Longer than a bee. Approximately
ly 1
Size Approximately 15mm 15 Py e
ciibiit Dullish yellow & brown Black abdomen with bright yellow Black abdomen with bright yellow
abdomen stripes stripes
Longer and thinner than bees and
Body Shape Stout Stout like a bee European Wasps with a narrow
waist
All yell h lack
Antennae All black All black vellow butmay have 3 blac
base
. Legs visible when flying. Rear . X . X X
Flying legeistorapiollen:afterforrsging Flies with legs tucked up Flies with legs hanging down
Seen above ground hanging in
Large honeycombed nests that Rarely seen. Usually below ground
B X . pergolas and eaves or under fence
Nests may be either in sheltered or with an entrance hole. Can grow to 5 5
. . ) caps. Typically golf ball size or
visible locations the size of a basketball i
slightly larger
sting e il aiee thandies Car\ sting multiple times without Ca.n sting multiple times without
dying dying
y . Very aggressive. Will sting in most Generally not aggressive unless
. Not aggressive but will defend . fonas e—
Behaviour e instances whether provocated or nest is disturbed upon which it will
nest with vigour
not attack
Sweet foods and drinks. Likes Adults feed on plant nectar but will
Food Pollen and nectar from flowers R ) K
decaying fruit and meat catch caterpillars to feed to larvae

23



Characteristic Bee Wasp

Stinger honeybee workers: stinger|small barbs; stinger can be
is pulled from bee's removed from victim; wasp
abdomen and bee dies lives to sting again
other bees: live to sting
again

Body rounder body, usually usually slender and smooth

appears hairy

Legs hairy few hairs

Food feed on pollen and nectar |predators or parasites of
other insects, or scavengers

True Bee or Fly?

Drone fly (Eristalis tenax) - fat head, knob-like antennae, 1 pair wings, slender hind legs

n“ " . ‘!
HCProctor & DEWalter 2010

Honey bee (Apis mellifera) - elbowed antennae, 2 pairs wings, pollen basket on hind legs

24



Pop-Quiz: Find the True Bees!

25



True Bee Families

Anthophila (bees)

Megachilidae (mason, leafcutter bees) =560 Mya

—Andrenidae (mining bees) =34 Mya W\/!
OV

short-

tongued bees

26



Megachilidae

body hairs branched

) or plumose
(M / P

scopa (pollen
basket) on
abdomen

female

Megachilidae

Andrenidae

Halictidae

 UniVErsite o B ETOT
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Colletidae

Glossa bilobed

Fig. 79. Face with pale marks and glossa bilobed.
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Pollination

Plant-pollinator coevolution

Host specificity drives coevolution

A flower “wants” its pollen spread

::i to other flowers of the same species

% A coevolutionary
~) Ei escalation
% Extravagant traits can “
wlve in response
Flower evolves %

Fly responds

f

\

/

iris
(Lapeirousia
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