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Abstract
Herbal pesticides and bio-rational products are in relatively early stages of development as far as pest management is concerned. A suite of technologies will help the new concept of integrating their use with conventional chemical pesticides, better than stakeholders in natural extracts and insect breeders can do alone. The objectives of Precision Agriculture and the principles of Rational Pesticide Use offer strong guide posts along which herbal and bio-rational products can evolve towards their full business potentials in the farming and public health sectors.

How Enabling Technologies Help to Generate Profits from New Concepts

Computers, satellites, and software are key components of a set of technologies that support each other. None of them is supreme over the others, because their individual values are so limited compared to the advantages of combination. It is the same with modern medicine, in which biology must accept physical and chemical disciplines in order to offer new and better products and services. Promoters of herbal pesticides and bio-rational products can learn from these examples to achieve faster business results in their domains. However, this cannot be done in isolation of customer needs.
Precision Agriculture and Rational Pesticide Use (RP) are two emerging schools of thought that can combine to provide a framework for the holistic and profitable development of herbal pesticides and bio-rational products in the minds of farming communities. Precision Agriculture is relevant for all countries, as well for land holdings of all sizes. The technology relies mainly on information and integration. Herbal pesticides and bio-rational products can improve their temporal and spatial relevancies by taking well-defined positions in Precision Agriculture. Similarly, RP, herbal pesticides and bio-rational products can equal measures by scientific inclusion in pest control regimens.
Repellence and Thresholds as Yardsticks of Pest Management

Precision Agriculture, RP, herbal pesticides, and bio-rational products are largely arranged on the supplier side of equations with agriculturists. What about farmers, gardeners, planters, public health professional, and industries which use farm produce as primary starting materials? These consumers of products and services from input suppliers have irreplaceable roles in elevating herbal pesticides and bio-rational products to their full potentials. These consumer-side stakeholders have been conditioned by years of deploying chemical inputs to protect crops and to control vectors. They are accustomed to see dead pests, and calendar-based spray schedules. Neither of these is appropriate for herbal pesticides and for bio-rational products.
Neem products have claimed repellence from the outset. How many farmers have internalized this concept? The same drawback applies to anti-feeding as a mechanism of action. Field trial researchers and extension workers, weaned as they are on small plot trials with chemical inputs, are not prepared for the dynamic large-field testing which can establish the benefits of repellence and retarded feeding. It should therefore be no surprise that farmers remain to be convinced!
Threshold levels have been established scientifically only by exception. Farmers cannot use such methods without software support and continuous data updating. This puts herbal pesticides and bio-rational products at disadvantages. Farmers continue to reach for chemicals whenever they see a live pest!

Appropriate Carriers and Inert Ingredients

Most chemists and technicians, who work on pesticide formulations, delivery systems, and packaging, do their work on behalf of the industry of chemical pesticides. These people are not concerned with flash points and mutagenic potentials. Herbal pesticides deserve emulsifiers and solvents that are concomitant with the favorable toxicology profiles of the active substances involved. Bio-rational products require entirely novel means of storage and loading, given their animate properties. Perhaps many of these products need to be finished at site, while others require ready-to-use formats, rather than the conventional methods used for chemical products. The very composition of presentation of herbal pesticides and bio-rational products need to be conceived afresh with field realities in view.  
Spatial agronomy is an important axis of Precision Agriculture. Breeding points for pests can become focus areas for herbal pesticides and bio-rational products to be used in tandem to control potential outbreaks. This can be extremely useful as a regular practice for the management of endemic pests, leaving chemicals with toxic profiles for RPU in epidemics. Application costs can be reduced dramatically by using the relative stabilities of some herbal pesticides, while new rearing practices can lengthen viabilities of beneficial organism colonies.
Application Technology

Many exposure and temporal issues can be resolved by aerial application. Drift can be controlled by charging spray particles, and there is also a crying need to conserve scarce water resources used in traditional high volume applications. Most of this work has come to a halt because of the indiscriminate effects of aerial application of chemical pesticides, and because of pilot hazards at low altitudes as well. None of this needs to limit the development of herbal pesticides and bio-rational products, because these are suitable for remote application by robotic devices. Small and agile aircraft, controlled from the ground, rather than by pilots, can make highly targeted deliveries of herbal extracts and of living colonies of beneficial organisms, in order to control outbreaks effectively and at outsets. Individual operators with small and wasteful devices are not appropriate for herbal pesticides and for bio-rational products. The current method of stapling cards of egg parasites to leaves is nearly impossible to implement on any large scale. Farmers have used special plants as traps for generations, but such preventive planting with source plants of herbal pesticides has yet to be practiced on any industrial scale-this is because revenue models for such business do not exist.

Advocacy
All industries drift from purely tangible products to sophisticated combinations with services. Psychiatry is an extreme example of a service where the tangible product is nearly zero! Precision Agriculture and RPU are evolutions from package of practices recommendations and from packs of pesticides to more advanced ways of sustainable productivity of arable land, and of protecting humans and reared animals from vectors of diseases. The true potentials of herbal pesticides and bio-rational products can only be realized only when industry segments act in concert with the interests of growers and consumers in view.
Please send your views on Precision Agriculture, RPU, herbal pesticides, and bio-rational products to see@somphyto.com
We would like to learn from your experiences, and to collaborate with you as well, in matters of mutual interests.  
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