
Parasitoid and Predator Biology 

Á Finding hosts and their habitats 

Á Optimizing your foraging 

Á Recognizing and assessing hosts 

Á The role of learning 

Á Overcoming defenses  

Á Regulating host physiology 

Read second halves 

of chapters 3 and 4 



FINDING HOST HABITATS  

1. Dark silhouette of forest- No! 

2. Cabbage field- mustard oil smell? Yes! 

??? 

How does Cotesia rubecula finds P. rapae in a cabbage field? 



FINDING HOSTS   

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

P. rapae 

feeding and 

frass 



Finding hosts using volatiles 

ÅUninfested plants, because they have large 

biomass, may produce large amounts of attractive 

compounds, but hosts may or may not be present 

ÅVolatiles from host bodies (pheromones, 

body parts) are highly indicative of pest presence 

but are produced in minute quantities 

ÅVolatiles from infested plants may be more 

specific than from uninfested plants and more 

abundant than volatiles from host bodies 



Volatiles from plants 

attract specialist 

herbivores and their 

parasitoids, but repel 

generalist herbivores, 

here ITCs 

(isothiocyanates) from 

mustards 



See use of 

antennae to 

investigate 

chemicals on 

surface of 

ooethecae 

RELEASE OF VOLATILES WHEN PESTS FEED 

Feeding by beet armyworm causes cotton to release new 

compounds and standard ñgreen leafò ones in larger amounts 

Compounds 7 and 9 are new,  

while 6 and 8 are just released in higher 

amounts 



 
New compounds of importance 

released from infested leaves 

include monoterpenes, 

sesquiterpenes, and indole 



BIOSYNTHETIC PATHWAYS  

See use of 

antennae to 

investigate 

chemicals on 

surface of 

ooethecae 



See use of 

antennae to 

investigate 

chemicals on 

surface of 

ooethecae 

CONSTITUTIVE VOLATILES   

materials present before feeding that are released under attack, 

e.g., alpha-pinene and caryophlyllene 

Red squares mark time when radiolabeled CO2 is injected into 

reactor vessel.  Radioactive compounds recovered indicate new 

synthesis. Here it is shown that alpha-pine and caryophlyllene are 

not newly made. 



See use of 

antennae to 

investigate 

chemicals on 

surface of 

ooethecae 

INDUCED VOLATILES   

materials not present before feeding but synthesized by plant 

in response to attack, e.g., include indole and beta-farnesene 

Red squares mark time when radiolabeled CO2 is injected into 

reactor vessel.  Radioactive compounds recovered derive from new 

synthesis. Here it is shown that indole and beta-farnesene 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 leaf-reacts 

to feeding holes and 

frass 



Frass is a good indicator of a hostôs presence 

See use of 

antennae to 

investigate 

chemicals on 

surface of 

ooethecae 

Antennae 

ñtasteò 

chemicals 

 in materials 

such as frass to 

see if it is from 

a species of 

interest 



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

Epidinocarsis 

diversicornis, 

Encyrtidae,  

examining mealybug 

with antennae 

Egg parasitoid 

examining a cluster of 

host eggs 



TRICKED!  A cockroach egg parasitoid (Aprostosetus sp.), thinks 

this glass bead is cockroach ooetheca because it has been  treated 

with secretions from the hostôs accessory gland  



Bracon hebetor (Braconidae) ovipositing in larva of Indian mealworm. 

Ovipositor  

Internal parasitoids also gain information about the host (after 

insertion) from sensory structures on the tip of the ovipositor   

Is this host 

parasitized already? 



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 melinus out female eggs in larger scales to maximize the 

number of their granddaughters (why?)  

See use of 

antennae to 

investigate 

chemicals on 

surface of 

ooethecae 



Host regulation-defeating host defense 

and promoting favorable conditions 

ÅEncapsulation- a common host defense 

ÅTools for defeating encapsulation 

ïsuperparasitism 

ïteratocytes 

ïvenom 

ïpolydnaviruses 

 

 



Black dots are 

melanized 

parasitoid eggs 

killed by 

encapsulation 

Encapsulation 

hostsô efforts to stay alive by killing parasitoids 



Parasitoid eggs inside a bundle of flattened host blood cells 

(in cross sectional view) 

Cross section of 1 

of 2 parasite eggs 

Outer layer 

consists of 

flattened blood 

cells making a 

capsule 



Teratocytes-helper 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 

Polydnavirus particles are found in the calyx fluids of braconids and 

ichneumonids and are injected into the host along with the parasitoid 

egg. These viral genes help overcome encapsulation and promote 

production of proteins useful for parasitoid larvae. 



Optimal Foraging- when to stay and 

when to leave host patches 

Stay if 

Å find good hosts 

Å have more eggs 

Å not too hungry 

Å not too much time 

passes between host 

encounters 

Leave if 

Å not finding hosts 

Å find parasitized hosts 

Å find other parasitoids  

Å run out of eggs 

Å get hungry  

Åtoo much time passes 



OPTIMAL 

Foraging  

 

Like in poke you 

need to know 

when to stand pat 

and when to fold 

What influences affect how long a parasitoid hunts locally for hosts 

before moving on?  Finding hosts intensives local search; not finding 

them or finding parasitized ones does the opposite. 

 

 

Attenuation leads to loss of interest, but reward 

extends interest (model of Waage) (oviposition is 

a reward) 


