HETEROPTERA


Of 54 families of true bugs in North America, about 20 are exclusively predaceous, and several others contain predaceous members, including at least two families that contain many phytophagous pest species.  Much has been written about the predaceous nature of bugs, and Merrill Sweet and others have published discussions of predation as a primitive vs. derived condition within the Heteroptera.


Cohen is one of the leading authors on the feeding habits of Heteroptera, describing in great detail the physiology and especially the anatomy of the digestive tract e. g. Cohen (1990): paper on feeding adapations in the predators Nabis, Geocoris, Podisus (pentatomid), Zelus, and Sinea (the last two = reduviids).  According to Cohen, the lygaeoids and pentatomids are secondarily predaceous from phytophagous ancestors, and the others are primitively predaceous.  In all 5 spp., studied by Cohen, preoral digestive enzymes originate in the salivary gland rather than the gut.  The toothed mandibular stylets penetrate, cut, and rasp prey tissue. Maxillary stylets form salivary AND food canals that deliver saliva (proteinase and phospholipase in all 5 spp. studes, but amylase only in Nabis and Podisus) and remove liquefied prey contents.  See also: Cohen (1998): Am. Entomol. 44 (2).


Two useful publications from biological control/pest management standpoint, both published in the Proceedings of the Thomas Say Publications in Entomology:

1) Alomar et al. (eds). 1996.  Zoophytophagous Heteroptera

2) Coll and Ruberson (eds.) 1998.  Predatory Heterptera: their ecology and use in biological control.

Also: Slater and Baranowski: How to Know the Hemiptera of the United States.

Anthocoridae


Mendel et al. (1991) hypothesize a world-wide triad of Elatophilus (anthocorid) – Matsucoccus (margarodid) – Pinus.  Thus this group of anthocorids are specialized predators.  Outbreaks of Matsucoccus never occur in undisturbed settings.


Orius, on the other hand, although an important predator, now being mass-reared in several places in North America for augmentative b.c. programs, is definitely a generalist.


Anthocoris nemorum is an important predator of red spider mites on apples.

Miridae


Several species, especially in the Bryocorinae, tribe Dicyphini, have been widely used in Europe at least since the late 1980s both in field crops and in greenhouses, but relatively little work in the U.S. on this group of predators.  McGregor et al. (1999) Biol. Control 16:104ff. evaluated Dicyphus for greenhouse whitefly and spider mites

Macrolophus caliginosus: seems to be a particularly good polyphagous predator that can be used especially against aphids in greenhouse conditions.  Foglar et al. (1990) showed functional response over different prey densities.  This species is commercially available and widely used for greenhouse whitefly biocontrol.

Macrolophus in greenhouses against whitefly: 2 releases per whitefly cycle, 10/plant really good but "unfortunately not economically feasible."


Tytthus mundulus is exclusively predaceous on sugarcane leafhopper eggs, and was successfully introduced into Hawaii and did a good job.  Intro. from Fiji and Australia in 1920’s.

Geocoridae


In one of the more detailed and often-cited papers on generalists predators in crops, three spp. of Geocoris fed on 67 prey spp., some of which were beneficial (Crocker and Whitcomb).  Recent work on family-level classification in the Heteroptera by Henry had resulted in the break-up of the Lygaeidae.  One result is the family Geocoridae.  This classification is not yet widely accepted.


Geocoris punctipes: Cohen (2000) showed that when reared on artificial diet for about 60 generations, there was no difference in prey captue capabilities or handling time.  However, those on diet were significantly smaller than field collected specimens and produced fewer eggs.  

Nabidae


Nabis generally thought to be the most important genus in the family from the standpoint of natural control of pests, and certainly the genus on which most of the work has been published to date.  Nevertheless, work in states such as Georgia have shown that several genera may be represented in crops such as clover, and these others may actually be more important than Nabis.

Reduviidae


There have been several attempts to mass-rear members of the genus Zelus in Latin America.  Miller's book on biology of Heteroptera is heavily weighted towards Reduviidae.

Pentatomidae


Podisus


Perillus bioculatus used as predator of Colorado Potato Beetle (Horton et al. 1998).  Photoperiod is an important factor in diapause induction in this species as in other Heteroptera.  Large prey larvae induce diapause earlier than preferred prey of eggs and early instar larvae.  Problem = predator needs to be supplemented in early season because apparently doesn't diapause well (numbers definitely higher in autumn than spring).  This and other studies show importance of diet when mass rearing---a key feature for predators.

