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Abstract
A strain of a beneficial insect which is tolerant to selected insecticides is not a figment of science fiction, but a down-to-earth reality in our midst, waiting for commercial application. It is a powerful element of new generation integrated pest management, and has special relevance for herbal pesticides.

The Plague of Pest Resistance

Few things can frighten pest management experts as the prospects of resistance (Brent, and Atkin, 1987). Insects, mites, and microbes of all kinds are far more adaptable than higher plants and human beings, and can make adaptive mutations almost in front of our eyes! Their physiological systems are so hardy that they can begin to develop degrees of tolerance to toxins within the span of just a few generations (Ryan, 2002). It may be that simpler models of chromosomal strands are easier to chop and change or it may be the injudicious stresses that we apply in growing fields and in living habitats. The reasons for frequent outbreaks of insect, fungal, and other types of pest resistance may be in the academic realm, but managing such threats are central to all minds in the pest management business sector. 

Pest resistance is a defining hurdle for the global pesticide industry. Research based companies with bulging pipe-lines of new molecules may rub their hands in glee at thoughts of the forced obsolescence of generic molecules, but it can lead to bankruptcy for organizations overly dependant on just one or a handful of active substances. Pests are not alone in shouldering the blame for developing tolerances to pesticides mentioned in official agronomic recommendations, because sub-lethal doing through incorrect loading and application practices exacerbate the risks. Hemiptera and Lepidoptera are especially notorious for happily detoxifying some chemical pesticide groups rapidly through sub-lethal exposures. Could there be a lesson in this for better pest management? A review of the role of beneficial organisms in pest management may help us locate clues.
Perspectives in Breeding and Releasing Beneficial Insects

Try this experiment as an eye-opener. Ask a group of the top pest management experts for their technical appraisals of beneficial insect use, and they will praise it to the skies. Now ask what proportion it forms of their profits, and they will fall silent! Beneficial insects cannot be patented, so we can only work for public benefit when it comes to this technology (van Lenteren, 2003). Companies with stunning discoveries in the chemical pesticides world ignore beneficial insect rearing, or keep it at the margins at best. It is a technology left to inept bureaucrats, mad hobbyists, and lonely research laboratories!
The wonderful thing about insectaries is that they can become powerhouses of effective pest management (Hassan, 1989). The collapse of the Soviet Union may be a reason for celebration in corporate circles, but the collective farms of this erstwhile empire had taken a lead in mass production of beneficial organisms. Some countries persist with the methodology, though it has not gained widespread appreciation as a potential money-spinner (Pickett, and Bugg, 1998). New genetic techniques are highly significant in this respect, because rapid development of new strains of beneficial insects, and their mass production at low recurring costs, is now a real possibility (Hoy, 1988)
A New Paradigm

Stand the concept that sub-lethal chemical pesticide exposure induces resistance on its head, and what do you have? A strain that feeds on pests and tolerates conventional pesticides at the same time is a breakthrough concept for new Millennium pest management. The only flaw in this futuristic design is that it belongs to the last century! Egg parasites tolerant to endosulphan have been generated long ago, and are nurtured with care (Jalali, Singh, Venkatesan, Murthy, and Lalitha, 2006). The procedure can extend to any other molecule, including herbal or botanical pesticides at any time. Several hundred generations must be bred before natural selection produces tolerance of practical utility, so why not put down this article and start work right now?

Botanical or herbal pesticides can get new leases of commercial lives through the breeding, rearing, and release of tolerant parasites and predators (Thomson, Rundle, and Hoffmann, 2007). The combined effects of beneficial organisms and their tolerances will certainly narrow the efficacy gaps with respect to classic chemical pesticides, while making quantum improvements in safety levels at the same time. The concept may extend to various kinds of beneficial organisms over the course of time, and can be expanded to include other desirable traits as well. We can now plan for useful insects with enhanced capabilities to protect us from unwanted pests.
Win-Win!

Confrontation and controversy have dogged pest management from its 20th century inception (Wheeler, 2002). A host of efficacy and safety issues have dogged the industry, and have threatened its continued profitability and growth. Some emerging nations take pride in the growth rates of their pest management sectors, but the threats of adverse events and from some non-governmental groups continue unabated. Bio-rational products flounder in this dynamic market, displaying disappointing growth rates, and contribution trends, in spite of decades of efforts and investments. The blend of botanical pesticides with selective tolerance in effective predators and parasites, offers a new beacon of hope in which all stakeholders can rejoice (Wagner, 2002).
Farmers will be the first and primary beneficiaries of including parasites and predators with tolerances to selected products such as karanjin, in packages of practice recommendations. It will facilitate crop management, better yield protection levels, and will stave off unplanned resistance as well. Consumers, especially in urban areas, will have advantages of produce which is free of both dangerous residues and the biological wastes of pests at the same time. Regulators will find relief from the travails of managing epidemic and endemic outbreaks, and neither the pesticides industry, nor environmental protection groups should have any reasons to complain.
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