




FRM 435 – Study Exam
MIDTERM EXAM


Name__________________

I. From your readings, lectures and common sense provide short discussions to the following:

(1) This is a figure from your text book on control of a pest of larch trees, the larch case bearer, a moth introduced from Europe. This figure illustrates the interaction between the case bearer and two introduced parasitoids.  Why is this good example of density-dependency? Why was this attempt at biological control effective?
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(2) Let’s assume that a large, stand replacement fire, near Omak WA wiped out large areas of mature lodgepole pine.  The area is now strongly regenerated with lodgepole pine seedlings. What kind of pests would be infesting these young stands?  Why? Time marches on, it’s now ten yrs later and this forest consist of pure dominant, co-dominant, intermediate and suppressed pines. What kind of pests will be attacking the forests? Why?
II. Provide short answers to the following:


(3). What factors contribute to the reproductive potential of insects?


(4). Draw and label the main sections of an insect digestive tract.

(5). As a forest entomologist, you find that you have a severe defoliator outbreak.  You collect pupae and rear them to adults and find that out of the 1000 insects collected, 500 are females.  From the literature, you know that each female lays about 200 eggs.  From life table analysis you learned that density dependent mortality factors normally control about 80% of this species of defoliator.  By applying the Mortality Equation,

Mq = (No. Eggs/ Female) (Sex Ratio) - 1 


        (No. Eggs/Female) (Sex Ratio)

you determine that you must kill at least what additional percentage of the population to control the outbreak? _________________%.


(6). Name a morphological and/or evolutionary characteristic of the Chelicerata (spiders, mites, sea spiders, horseshoe crabs etc.)? Of the Mandibulata (insects, millipedes, centipedes, crustaceans etc.)?


(7). List two environmental resistance factors and defense systems insects might use to counter them.


(8). What are apparent or predictable plants as opposed to unapparent or unpredictable plants?  How do plant chemical defenses of these two types of plants differ?


(9). What are three advantages and three disadvantages of having an exoskeleton?

(10) What are the four IPM guidelines?
III. Complete the following sentences:


(10). Instars are___________________________________.


(11). Insects with gradual metamorphosis develop as follows:____________________________________________________________________________________________________________________.


(12). Two major advantages of complete metamorphosis are: ______________________________________________________________________________________________ .


(13) In what manner do the biological elements of Bacillus thuringiensis kill larvae of moths and butterflies?  The answer is that when larvae have a high midgut pH the proteinaceous crystals dissolve and a delta toxin A reduces the permeability of the hind gut and the midgut ruptures.  When caterpillars with low pH (acidic) ingest BT, it is the toxic compounds in the _____________ spore that kill these pests.
IV. Mark the following statements as true or false.


(14). Insect populations that have a sex ratio of .89 have more males than females__ .


(15). The Trilobata are arthropods commonly found under the litter of conifer trees__ .


(16). Ticks and mites have well developed mandibles and maxillae__ .


(17). The use of entomophagous fungi to control insects must be applied on moist days__ .


(18). Moisture content of host material directly affects survival of forest insects, such as ambrosia beetles and bark beetles__ .


(19). Paedogensis is “kids stuff”__ .


(20). Host selection behaviors of forest insects is an important defense against environmental resistance__ .


(21). One can argue that food quality might be a density dependent or density independent mortality factor__.  Why?__________________________________________________________________________________________________________________________________________________________________________________________________ . .

(22). Why do huge, over-mature trees, such as old western hemlocks, eventually succumb to insect and disease attacks.  Well, it basically is a geometry problem meaning:__________________________________________________________________________________________________________________________________________ .
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