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BIOLOGIES OF SELECTED COLEOPTERA

ADEPHAGA

CARABIDAE – Ground beetles

Larvae and adults predaceous, some adults scavengers.  Rarely parasitic (on other Coleoptera).  A few have been introduced for biological control (not very successful) –  e. g. against gypsy moth in U. S.  Lots of work has been done on carabids in agroecosystems in terms of their movement into and out of crops and how to manipulate margins of fields in increase numbers in crops.  John Holland, ed. (2002). Agroecology of carabid beetles.  Tiger beetles (Cicindelinae) are now placed in this family; larvae adapted to living in burrows: 5th abdominal tergite with hooks.

DYTISCIDAE – Predaceous diving beetles


Adults and larvae predaceous.  Non-specific predators (some carabids are relatively specific).  Eggs laid at water’s edge, in muck, or in submerged vegetation.  Adults bite and chew, larvae suck (extra-oral digestion).

GYRINIDAE – Whirling beetles


Adults and larvae predaceous.  Adults feed on misc. animals falling in the water (mostly arthropods), and are often considered scavengers rather than predators.  Lay eggs on surface of submerged foliage; leave water to pupate.

POLYPHAGA
HYDROPHILIDAE – Water scavenger beetles


Larvae voracious predators; adults generally scavengers.  Not all are aquatic.  Larvae of some species believed to be important predators in a few crop or pasture systems.

HISTERIDAE – Hister beetles


Larvae and adults predaceous, primarily on coleopterous or dipterous larvae.  Associated with dung, or decaying animal and vegetable matter (e.g. under bark). Some attack bark beetle eggs and larvae; some have been introduced against dung breeding pests (such as the horn fly in U.S., and other fly species in the So. Pacific).  Another species proved to be an important control factor of the banana root borer ( a weevil) in Fiji (though ineffective in other countries).  More recently (1997) a species was established on the large grain borer (a bostrichid) in Benin (West Africa).

STAPHYLINIDAE -- Rove beetles


Some predaceous, a few parasitoids (idiobionts), most scavengers (adults and larvae).  Adults and larvae esp. predaceous on Diptera in decaying substances and soil.  The Aleocharinae contain several genera that are external parasitoids (usually inside the puparium) of Diptera pupae.  First instar larvae are free-living (campodeiform), and chew their way into the puparium.  Some of these aleocharines have been introduced (e.g. to U.S.) against dung-breeding pests and against the cabbage maggot.

SILPHIDAE – Carrion beetles


Associated with decaying animal matter (usually).  Some adults and larvae are predaceous on Diptera larvae, some eat snails.  One unusual species was introduced against the gypsy moth.

DERODONTIDAE – Tooth-Necked fungus beetle


One species introduced from Europe to North America as a predator of balsam wooly aphid in 1950's and 1960's.  Established, but not successful, though was an important predator in Europe.  Work on derodontids renewed in late 1990's, with several recent publications on biological control aspects in last decade.

NITIDULIDAE/CYBOCEPHALIDAE


Several species are important in biological control as predators of diaspidid scale insects.  They were successfully used, for example, in the U.S. National Botanical Garden.

MELOIDAE – Blister beetles


Larvae of all species are parasitoids or predators.  Some predatory on egg pods of grasshoppers.  Others parasitoids in nests of bees (have triungulin larvae).  Adults usually plant feeders, and can cause some damage.  One species unsuccessfully introduced to Hawaii against carpenter bees.  See supplementary page.

RHIPIPHORIDAE – Wedge-shaped beetles


Some Old World species attacking roaches have habits and characteristics similar to Strepsiptera.  All species are parasitoids and hypermetamorphic.  Eggs are laid on flowers and 1st instar triungulins are picked up by aculeates and taken to nest.  Known hosts for North America species are aculeate bees and wasps, but hosts for many species have not been determined.

CANTHARIDAE – Soldier beetles


Adults of many species feed on aphids; larvae are also predaceous, and some feed on grasshoppers eggs, lep and coleopterous larvae.  Some species are, and many species may be omnivorous.

LAMPYRIDAE – Fireflies


Larvae are predaceous, many adults are, but less is known about their feeding behavior.  Eat things like snails, earthworms, and cutworms.  Inject a toxin into the prey – quick-acting.  A few species have aquatic larvae feeding on aquatic snails.  Flicker signals tend to be species-specific, and are better than morphological characters in some species groups.

PHENGODIDAE – Glow-worms


Larvae predaceous, especially on millipedes.  Like lampyrids, some species have larviform females.

MELYRIDAE – Soft-winged flower beetles


Predaceous on wood-boring and soft-bodied insects, though many adults feed on pollen.  Collops feeds on leafhoppers and eggs of pests in crops.  It is thought to be an important predator for this reason, but has not been well-studied.

TROGOSSITIDAE – Bark-gnawing beetles


Some prey upon larvae and pupae of wood inhabiting beetles.  Two species apparently feed on both stored grain and stored grain insects, and are generally considered pests.  Tremendous diversity in body form.

CLERIDAE – Checkered beetles


Predaceous as larvae and adults, though adults also feed at flowers.  One subfamily with pollen-feeding adults has been classified on gut anatomy.  Some are believed to be very important in the natural control of bark beetles.  One species (in Aulicus) has larvae that feed on grasshopper eggs, and adults that feed on various lep. larvae.  A few (in Hydrocera) are ectoparasitic, and attack, for example, boll weevils.  Members of the genus Trichodes attack bee larvae, though they feed primarily on cell contents (i.e. cleptoparasitic).

RHIPICERIDAE – Cedar beetles


Larvae are parasitic on cicada nymphs. Uncommon.

COCCINELLIDAE – Ladybird beetles


Probably the largest group of predatory beetles.  Commonly prey on aphids, soft scales, and whiteflies; but also on some beetle larvae and mites.  Some may alter their diet seasonally or in time of food shortage to feed on other insects.  Rodolia cardinalis used in classical biological control as first and most famous complete success (against cottony cushion scale).  Those feeding on aphids have not been very successful in past control attempts because they take too long to control the infestation (and crop already damaged).  Adults and larvae tend to prey on same insect species.  Some have cryptic larvae (esp. those on waxy scale insects).  Some species overwinter in masses and migrate.


Genera used in classical biocontrol include Chilochorus (5 spp. with lots of host records for the genus, mainly on scales and aphids, but also with many species that are host specific or nearly so), Exochomus (2spp. that have diverse aphid and scale hosts), Rodolia (2spp.) Rhizobius (2spp.), plus Microweisia, Telsimia, Hyperaspis (on mealybug in Africa, see Kiyindou and Fabres, 1987), Cryptolaemus, Azya, Cladus, Cryptognathus (complete success, with others, on coconut scale), Coleomegilla, Coccinella, Propylea, Scymnus.  Nearly all successes have been on scales and whiteflies with only 2 really successful on aphids.


See Obrycki and Kring (1998) Annual Review of Entomology.

ANTHICIDAE – Antlike flower beetles


Larvae are predaceous on immature insects.  Notoxus larvae are known to feed on tortricid and other lep. larvae.  One Anthicus species chews a hole in sailid eggs, oviposits, and larvae eat contents.  In general, however, very little is known about anthicid biology.  Collected in cantharidin baits.  The horn in Notoxus is used in digging.

SCARABAEIDAE – Scarab beetles


One of the largest beetle families, subfamilies often give family status.  Used in indirect control of dung-breeding Diptera via rapid recycling of dung, esp. in Australia.

COLYDIIDAE – Cylindrical bark beetles


Contains some predaceous and parasitic members, feeding largely on Coleoptera.  This group has been under active revision at the family level.

MELOIDAE


Exhibit hypermetamorphosis, and the various larval stages have been given separate names and codes by meloid workers.


Triungulins were first associated with adults in 1700 by Goedart, who reared them from eggs obtained from captive adults.  Linnaeus, however, perpetuated an error made by a later worker and called them lice (naming them pediculus.  It was not until the 1850’s that the matter was cleared up.  Triungulinus was the generic name given for the “louse” by Dufour.  The name comes from the characteristic appearance of the single spatulate claw with one strong spatulate seta on either side.  Triungulinus was later discovered to be a synonym of Meloe.  Triungulins (T1) have an adhesive anal appendage used in grooming.


Meloids associated with bees generally have triungulins which crawl up onto flowers after hatching.  Some degree of flower selectivity or preference occurs, but exactly how this is accomplished is uncertain (moisture is an important factor).  Triungulins apparently crawl up and investigate available objects until arriving at a suitable flower.  While on the flower, some species move only when leaving flower or changing position on it.  Others, however, spend a lot of time continuously crawling around the flower.  When a flower is visited by a bee, triungulins rear up and flail their legs until they contact bee hairs.  Most then fasten onto hairs with claws (though some burrow into bee body).


Triungulins congregate heavily in small areas after hatching; and attachment to non-hosts may be a dispersal mechanism rather than a loss to subsequent generations.


Triungulins molt to the first grub phase (FG), with up to 4 instars (FG1 to FG4).  First grubs have the body weakly sclerotized and mandibles more robust.  Legs are not used for locomotion, and they feed on provisions and/or egg of host.  FG4 in Meloe can puncture bee larvae with mandibles and feed on contents.


FG5 is hairier, more C-shaped, and hypognathous.  In Meloe, it crawls into the soil and constructs a chamber.  It uses the mandibles to loosen the soil and the head capsule and mandibles to plow soil backwards.


The coarctate phase (C6) is next.  It is a diapause phase, where mouthparts, antennae, and legs become rudimentary.  Spiracles are enlarged and modified, and the insect become immobile.  It may be very heavily sclerotized (e.g. Lytta).  The FG exuvium is usually attached to C6.


The second grub phase (SG7) is of short duration, like T1 and FG1-4.  The C6 exuvium encloses SG7on both sides.  Some species leave the resting chamber at this time to form another pupal cell closer to the surface, while others use the same cell made by FG5.


C6 and/or SG7 stages omtted in some species of some genera (but not Meloe).  An additional C8 and SG9 occur in some genera.

