









Fall, 2004

Dr. Robert A. Wharton

ENTO 621.  Biology and Systematics of Entomophagous Insects.  (2-3).  Credit 3.

Course Description:


This is an in-depth look at the entomophagous insects used in biological control.  Emphasis is thus on Hymenoptera, Diptera, and several relevant families (e.g. Coccinellidae) from other orders.  About one-third of the course is devoted to discussion of host location, physiological interactions between parasitoids and hosts (including immune responses), mating behavior, and other aspects pertinent to understanding entomophagous insects and their role in biological control.


Labs will concentrate on the identification of parasitoids, with emphasis on those groups that have historically figured prominently in various aspects of biological control.  An overview of predators is also provided.


In this course, you will:


1.
learn how to collect and rear entomophagous insects, and



correctly associate them with their hosts.


2.
learn to identify the major groups of entomophagous insects used in



biological control.


3.
become intimately familiar with the biologies of entomophagous



insects.

Course Schedule:  Fall of even numbered years.

Prerequisites:  ENTO 301 and 302 or approval of instructor

Text:  no text, but tons of literature will be available for your perusal.

Grading:
Lecture mid-term:

50 points


Lecture quizzes (5):
50 points


Final (lecture: take-home):
100 points


Identifications (Lab exam)
100 points 


Collection:
400 points



700 points TOTAL


There may be some flexibility, but you can generally count on 90% and above for an A, 80% and above for a B.
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LECTURE OUTLINE

Lecture 1
Definitions of commonly used terms pertaining to parasitoid biology.  What is a species? Family and superfamily classifications in the Hymenoptera.  After lecture: basic literature resources on entomophagous insects. Schedule for collecting and rearing of parasitoids from various locations (including campus). 

Lecture 2
More on classifications, as needed.  Biology of the Braconidae (at subfamily level) with emphasis on host specificity and use of braconids in biological control.

Lecture 3
Biology of the Ichneumonidae with emphasis on host specificity at the subfamily level.  Biology of Evanioidea (family level).

Lecture 4

Discussion topics: Classifications (e. g. monophyly of evanioids). Patterns of host use in ichneumonids and/or braconids.  What generalizations can be made at the subfamily level relative to host associations (including host habitats):  concealed vs. exposed hosts, endo- vs. ectoparasitoids. Why are there differences in oviposition behavior, host stage attacked, etc.?

Lecture 5
1st quiz (braconids, ichneumonids, terms). Biology of the Chalcidoidea, initiate coverage of 13 families, with emphasis on use in biological control.

Lecture 6
Discussion topics: Why are chalcidoids used so frequently in biological control? What are the most important groups of chalcidoids used in biological control and why?  Predictors associated with crop type and/or pest type?  

Lecture 7
Biology of Chalcidoidea, continued.
Lecture 8

Discussion topics: Role and nature of hyperparasitism; can hypers regulate populations?  Are heteronomous hypers bad? Chalcidoids as beneficial vs. harmful. Non-target issues.

Lecture 9
Biologies (at family level) of Proctotrupoidea, Platygastroidea,  Ceraphronoidea, Cynipoidea and Chrysidoidea. 

Lecture 10
Discussion topics: clutch size and sex allocation; evolution of gregarious lifestyle (could also be discussed for lecture 14); functional morphology ovipositor and oviposition behavior; where did the stinger come from? Mating behavior. Evolution of maternal care.

Lecture 11
2nd quiz (chalcidoids mostly). Biology of aculeate Hymenoptera, including nesting behavior (emphasis on Scoliidae, Tiphiidae, Mutillidae, Pompilidae and Sphecidae).

Lecture 12
Discussion topics: issues surrounding use of aculeates in biological control; prey choice; host specificity and non-target issues.

Lecture 13
3rd quiz (mostly Proctotrupoidea through Chrysidoidea).  Social Hymenoptera (Vespidae and Formicidae only); eusociality: concepts of kin selection, queen control, etc. Formicidae, subfamily groupings and their biology, with emphasis on feeding behavior and the evolution of glands and stingers. (End of Hymenoptera.)

Lecture 14
Discussion topics: Relationships between Homoptera and ants, and the relevance to biological control; evolution of eusociality; importance of nectar sources in biological control.

Lecture 15
Initiate new lecture section: behavioral attributes of insect natural enemies relevant to biological control.  First topic: general considerations of host location starting with the work of George Salt; host and host habitat location, emphasizing the role of chemoreception; concepts of tritrophic interactions, nutrition and its relation to reproductive physiology, and learning. Mid-term exam due by 5 pm.

Lecture 16
Discussion topics: use of semiochemicals in biocontrol; relationship between searching behavior and host specificity.  

Lecture 17

Host acceptance; sex ratio "strategies"; clutch size issues; when to mate.

Lecture 18
Discussion topics: superparasitism; size and fitness: can studies on lab cultures help us in biological control? 

Lecture 19
4th quiz (Host location and aculeates).  Lecture: sex determination; Wolbachia and friends. 

Lecture 20
Discussion topics: sibling species concepts and reproductive isolation as a function of host relationships

Lecture 21
Physiological interactions between hosts and parasitoids, including discussions of polydna viruses, endocrine interactions, trophocytes, defender morphs, and encapsulation.

Lecture 22
Discussion topics: what are polydnaviruses?  Are there common themes in combating the host immune system? 

Lecture 23
Biology of entomophagous and malacophagous Diptera, with special emphasis on host‑parasitoid interactions in the Tachinidae via diversity of oviposition strategies.

Lecture 24
Discussion topics: what are the major differences (if any) between entomophagous Diptera and entomophagous Hymenoptera?  Are there major differences in evolutionary patterns, for example?

Lecture 25
Biologies of Diptera, cont. and of Coleoptera and Strepsiptera, with emphasis on host specificity in the Coccinellidae 

Lecture 26
Discussion topics: Is Harmonia good, bad, or indifferent? Are Chrysopidae really useful? What are Strepsiptera?

Lecture 27
5th (and last) quiz (Diptera and Coleoptera). Complete lectures on Coleoptera.  Biologies of entomophagous Neuroptera, Mecoptera, and Heteroptera. Contrast host specificity in selected coleopteran, neuropteran, dipteran, and hymenopteran taxa. 

Lecture 28
Discussion: role of predators vs. parasitoids in biological control; (augmentation vs. classical and inundative vs. innoculative); the role of traits such as host specificity, searching behavior, and reproductive capacity. Biological control case histories illustrating importance of understanding biologies of natural enemies; do natural enemies control pests?


FINAL LECTURE EXAM (take-home: due 3 pm, December 8th)

LAB OUTLINE
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Lab 1: 31.viii
Braconidae, identification of subfamilies; course requirements for collections, especially the correct association of host remains.

Lab 2: 7.ix
Braconidae, Ichneumonidae, identification of subfamilies

Lab 3: 14.ix
Ichneumonidae, continuing subfamily id. 

Lab 4: 21.ix
Misc. families (Stephanidae, Evanioidea); Cynipoidea - family level identification of poorly known groups.

Lab 5: 28.ix
Work on collections (label, identify, collect)

Lab 6: 5.x
Chalcidoidea, family level identification

Lab 7: 12.x
Chalcidoidea, family level identification

Lab 8: 19.x
Chalcidoidea, Proctotrupoidea, Platygastroidea, Ceraphronoidea, Chrysidoidea (family level identification)

Lab 9: 26.x
More work on collections (emphasis on identification; galls).  Last opportunity to correct unknowns.

Lab 10: 2.xi
Non-chrysidoid Aculeata; start Diptera, family level identification

Lab 11: 9.xi
Diptera, family level identification: calypterate and acalypterate flies

Lab 12: 16.xi
Coleoptera
Lab 13: 23.xi
Coleoptera, Strepsiptera; Neuroptera, Heteroptera, Mecoptera

Lab 14: 30.xi
Work on collections. Collections and Lab "exam" due 5 pm.


The instructor welcomes early submission of collections and exams!

