Parasitoid and Predator Biology

AFinding hosts and their habitat
AOptimizing your foraging

Read second halve

of chapters 3 and -

ARecognizing and assessing hc
AThe role of learning
AOvercoming defenses

ARegulating host physiology
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FINDING HOST HABITATS

1. Dark silhouette of forest No!




FINDING HOSTS
Volatiles from infested plants are a very common and useful cue.




Finding hosts using volatiles

A Uninfested plants because they have large
biomass, may produce large amounts of attrac
compounds, but hosts may or may not be pres

A Volatiles from host bodies(pheromones,
body parts) are highly indicative of pest presen
but are produced in minute guantities

A Volatiles from infested plantsmay be more
specific than from uninfested plants and more
abundant than volatiles from host bodies
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Leaf feeding results

in both local and systemic
emission of ITCs and nitriles
into the plant’s headspace
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Adult females
of generalists
are repelled by
ITCs and nitriles
and deterred by
glucosinolates

Specialist parasitoids
/)=  use plant-produced

ITCs and nitriles
as synomones

Predators and parasitoids
attack herbivores, which
regurgitate and/or bleed
deterrent glucosinolates and
repellant ITCs and nitriles

- Leaf herbivores induce
higher levels of especially
indole glucosinolates,
which do not give rise to
volatile breakdown products
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Feeding damage to the plant shoot (or root)
affects glucosinolate profile in plant root (or shoot)
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Herbivores feeding on

the root system induce
specific glucosinolates in
root tissue, excretion into
the root environment, and
emissions of ITCs and nitriles

Volatiles from plants
attract specialist
herbivores and their
parasitoids, but repel
generalist herbivores,
here ITCs
(isothiocyanates) from
mustards



RELEASE OF VOLATILES WHEN PESTS FEED

Feeding by beet armyworm causes cotton to release n
compounds and standard ng

g en 48-Hours of BAW Feeding
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Compounds 7 and 9 are new, Undamaged Plant

while 6 and 8 are just released in higher
amounts
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New compounds of importance
released from infested leaves
Include monoterpenes,
sesquiterpenes, and indole

Monoterpenes Sesquiterpenes
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BIOSYNTHETIC PATHWAYS
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CONSTITUTIVE VOLATILES
materials present before feeding that are released under :

e.g., alphainene and caryophlyllene

: Mechanical Damage/ Mechanical Dama
Beet Armyworm Feeding BAW Oral Secretiogns with Buffer o Without Damage
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Red squares mark time when radiolabeled CQis injected into
reactor vessel. Radioactive compounds recovered indicate new

synthesis. Here it is shown that alphgine and caryophlyllene are
not newly made.




INDUCED VOLATILES
materials not present before feeding but synthesized by |

INn response to attack, e.g., include indole and-fagteesene
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Red squares mark time when radiolabeled CQis injected into
reactor vessel. Radioactive compounds recovered derive from ne

synthesis. Here it is shown that indole and betfarnesene are new.



Volicitin, caeliferin, and inceptin are compounds
that are now recognized as key materials acting as
elicitors of the emission of volatiles attractive to

natural enemies (recent work of Wendell Roelofs
at Penn State)



LOCAL SEARCH TO DISCOVERY HOSTS

Cotesia rapae
searching leafreacts

to feeding holes and
frass




Frass I s a good indicator

chemicals

INn materials

~ such as frass to
see If it 1s from
a species of
Interest




Determining host suitabllity:
Right species? How big? Already parasitized?

e

Egg parasitoid
examining a cluster of
host eggs

Epidinocarsis
diversicornis
Encyrtidae,
examining mealybug
with antennae



TRICKED! A cockroach egg parasitoid Aprostosetusp.), thinks
this glass bead is cockroach ooetheca because it has been treatt

with secretions from t he




Internal parasitoids also gain information about the host (after
Insertion) from sensory structures on the tip of the ovipositor
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Is this host
parasitized already?
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Bracon hebetor(Braconidae) ovipositing in larva of Indian mealworm.
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STATUS OF

PARENTAL PLOIDY SEX OF
FEMALE OF EGG PROGENY

l[a) UNMATED # HAPLOID = ALL MALE

UNFERTILIZED

(HAPLOID)

FERTILIZATION :
b) MATED UNDER CONTROL “—» BOTH MALE
‘ OF FEMALE — ™ AND FEMALE
PARENT

FERTILIZED
(DIPLOID)

[c) MATED AFTER —* HAPLOID = ALL MALE
DEPLETION
- OF SPERM

SONS OR
DAUGHTERS?

Parasitoids and
have a haploid/
diploid sex

determination
system based on
control of sperm

access to eggs



BIG HOSTS VS LITTLE HOSTS

Aphytis melinusout female eggs in larger scales to maximize the
number of their granddaughters (why?)
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Host regulation-defeating host defens
and promoting favorable conditions

A Encapsulationa common host defense
A Tools for defeating encapsulation

| superparasitism
| teratocytes

I venom

| polydnaviruses




Encapsulation
hostsoO efforts to stay

Black dots are
melanized
parasitoid eggs
killed by
encapsulation




Parasitoid eggs inside a bundle of flattened host blood cells
(in cross sectional view)

Outer layer
consists of
flattened blood
cells making a
capsule




Teratocyteshelper cells from parasitoid eggs

Teratocytes are
serosal egg cells
that split off from
the egg lining and
grow inside hosts,
affecting host
physiology to favor
parasitoid larvae
and provide food



Polydnavirus-symbiotic viral genes
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Polydnawrus particles are found in the calyx fluids of braconlds and
ichneumonids and are injected into the host along with the parasitoi

egg. These viral genes help overcome encapsulation and promote
production of proteins useful for paraS|t0|d larvae.
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Optimal Foraging- when to stay and
when to leave host patches

Leave if
A not finding hosts

Stay If
find good hosts

A find parasitized hosts
A not too hungry A find other parasitoids

A nottoo much time QB A run out of eggs
passes between hostf A get hungry
encounters

A have more eggs

A too much time passes



OPTIMAL
Foraqging

Like in poke you
need to know
when to stand pat
and when to fold

Attenuation leads to loss of interest, but reward
extends interest (model of Waage) (oviposition is

a rewa-tdgél>

What influences affect how long a parasitoid hunts locally for hosts
before moving on? Finding hosts intensives local search; not findin
them or finding parasitized ones does the opposite.



