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HYPERPARASITISM

Hyperparasitoids are essentially parasitoids of other parasitoids.  The host parasitoid is often referred to as the primary parasitoid and the hyperparasitoid as a secondary parasitoid (or tertiary if a hyperparasitoid of a hyperparasitoid).  Some species, such as all known Mesochorinae, are obligate hyperparasitoids.  Others, such as several eulophids, are facultative hyperparasitoids.  The term pseudoparasitoid has been used to refer to to a parasitoid that attacks another parasitoid after it has left the host.  For example, if a tachinid larva leaves its lepidopteran host and pupates in the soil, then the tachinid pupa is attacked by a diapriid.

Older Reviews: Sullivan Ann Rev Ent; 1981 ESA symposium; Horn (1988, 1990)

Role of hyperparasitoids in biological control:

1) Rosen and Kfir (1983), working on Pachyneuron hyperparasitoids of sternorrhynchous Hemiptera: obligatory secondary parasitoids of injurious pests may seriously hamper beneficial performance of primary in biological control and measures are usually taken to prevent their introduction into new habitats.

2) Disrupt short-term regulation of hosts (Rosenheim 1998)


3) Adelphoparasitoids represent a special type of hyperparasitism in Aphelinidae.  Several species have been useful in controlling pests.


4) Satisfactory biocontrol has been achieved in the presence of heavy hyperparasitization (eg Microterys on Pulvinaria in Bermuda attacked by hyperparasitoid Cheiloneurus though Bennett says "had hyperparasitoids been absent, control possibly would have been achieved more quickly.").  Similarly, with a eupelmid on Platygaster, a parasitoid of rice gall midge (Patnaik and Satpathy, 1984).

5) Ambiguous results for aphid parasitoids.  Mackauer and Volkl: Inefficiency of primary parasitoid is due to foraging strategies rather than hypers, esp since hypers take longer to develop than primaries, and have lower fecundity; but Brodheur and McNeil found that although hypers take longer to develop, they had much higher fecundity and much longer longevity---thus, by the end of the season in an aphid system, hyper build-up occurs because greatgrandmothers are still around.

SUPERPARASITISM

Through the early 1980's, superparasitism was generally perceived to be bad (e. g. Huffaker review of biology of parsasitoids, 1982 book chapter).


1982: van Alphen and Nell first started talking about adaptive value.

Van Alphen and Visser (1990): Superparasitism can be viewed as either a failure to discriminate previously parasitized hosts or as host discrimination, but laying a 2nd clutch in the host anyway.  Michaud and Mackauer (1995) Ann ESA 88(2):220-226.  Adaptive value of superparasitism; Van Alphen (1990): self-superparasitism wasteful but conspecific advantageous in many ways.


Superparasitism in gregarious parsitoids usually leads to smaller offspring.  Thus, the fitness per offspring may decline.  Nevertheless total fitness gained from a host may increase.  When probability of finding an unparasitized hosts is low, larger clutches and self-superparasitism in gregararious parasitoids can be advantageous because lifetime productivity increases.  Empirical tests with trichogramatis and Cotesia glomerata support this.

GENERAL CONCLUSION: superparasitism adaptive when hosts are scarce; not adaptive when hosts are plentiful.

