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Abstract
Heavy metals and other inorganic pesticides for fungus control, have displayed astonishing longevity. Countries which monitor traces of heavy metal contamination in herbal drugs, have no qualms about exposing lay people to large and permanent deposits of copper and manganese in table grapes, wine, and other farm produce! Contact fungicides have ancient and rustic origins, which imply that little is known about their toxicology profiles by modern standards. This gross abuse of world consumer safety interests is unnecessary, given the selectivity and potency of beneficial fungi. New sourcing models, vigorous field collections for new product development, and vertical integration to the meal tables of the rich and powerful, form a triad of cornerstone strategies to eliminate the colossal risks of heavy metal toxicity and harmful allergic reactions to the inorganic fungicide category of pesticides.  
Heavy Metals and Sulfur in Pesticide Industry Evolution

Heavy metals were antibiotics of choice for human health until the development of the modern pharmaceutical industry. The latter has also spawned most chemical pesticide production and marketing, but primordial forms of artificial fungicides survive to this day. Vineyards have made special contributions to the development of chemical pesticides, partly because copper irrigation pipes first gave growers hints of how some pathogenic fungi could be managed in the early years of the last century. This relatively sophisticated form of agriculture continues to be a major consumer of the most archaic chemical pesticides.

Heavy metals and sulfur have survived through decades of technological revolutions. Systemic fungicides offered spectacular grower benefits, but agronomists have insisted on continuing to rely on the older metallic and inorganic pesticides for reliable fungus control. Resistance concerns have been principally responsible for this. Chemical engineering, on the other hand, has extended the life-cycle of sulfur as a pesticide. Spray drying and related technologies allow the chemical pesticides industry to continue with this product in formulations that leave no visible signs of scorching on farm produce.
Regulatory Anomalies between Drugs and Pesticides 

The chemical pesticide industry may be subordinate to their pharmaceutical peers in terms of cash flows and margins, but they are far more adept at product stewardship. This is a possible explanation for the vast gap in regulatory standards between therapeutic and pesticide agents. Alternative systems of medicine are frequently berated for bringing products to market with minute traces of heavy metals, while table grapes, cucurbits, and crucifers throng world markets everyday with visible deposits of solid pesticide formulations. Wine is an interesting case of possible chemical pesticide poisoning: though systemic fungicide residues may not survive processing and storage, all metallic and sulfur molecules could find their ways in to human tissues. Insecticides, because of their action on nerve pathways, are commonly blamed for all reports of central nervous system disorders of farm workers, but who knows for certain that heavy metal residues from pesticide application are not responsible? There is evidence that metallic pesticides affect living cell membranes, but most of these vintage products have escaped modern toxicology reviews. Similarly, undesirable allergic reactions to sulfur are amongst the best known stories from the world of modern medicine. However, sulfur can be used as a pesticide on grapes until a month before harvest. It is possible that it is used much closer to harvest in poorly regulated countries. The FAO has not bothered to fix any MRLs for either copper or sulfur pesticides!
Multiple Benefits of Natural Pesticides for Fungal Management

Pseudomonas and Trichoderma can be monitored for their selective exclusion of any animal tissue as a host. Regulatory specifications are already in place for limits of contaminants and human pathogens. Modern genetic technology can easily extend to safeguard all consumption habits for crops protected by these natural pesticides. Beneficial fungi are hardy, and can be trusted to multiply at least as rapidly as any pathogenic colony, and in any weather conditions. This quality will allow them to remain effective even when it rains after application. They are not sensitive to precision application methods, and can be used in any system from hand-operated sprayers to sprinkler systems. Natural selections with higher degrees of specific potencies can be developed at low cost and for all types of outbreaks on field crops. Natural eco-systems in orchards and plantations will not be adversely affected by introduction of colonies of beneficial fungi. Safety levels for agricultural labor will improve dramatically with their use, as even overhead applications operations in vineyards present fewer human hazards. Beneficial fungi can also meet the resistance concerns of the pesticides industry. There are no significant technical drawbacks in their total substitution of metallic pesticides and sulfur products.
New Industry-Grower Links to Develop Natural Pesticides
The chemical industry template is not suitable for beneficial fungi as control agents. It is better to leave culture and application to village communities, while the industry focuses on bio-diverse collections from all zones, on genetic identification and purity, and formulation development using locally available materials. Structuring such enterprises as cooperatives will lead to transparent and equitable sharing of benefits, and higher levels of customer engagement as well. This kind or organizational structure calls for redefinition of the roles and margins of the logistics chain as well. 
Engaging Influential Consumers for Natural Pesticides Support

Chemical pesticide hazards have received relatively scant attention because farm labor, which faces most harm, does not have an effective voice anywhere. Metallic pesticides are different, because the most elegant and resourced people enjoy wine. Price is a mark of distinction, so the wealthy drink and offer exclusive wines with pleasure and pride. Heavy metals do not have degradation pathways, and must survive intact for as long as an owner tends to keep his or her wine bottled. It is for wine aficionados to lead the movement from metallic pesticides to beneficial fungi. Since wine is used for toasts at high profile banquets, these occasions should be used by icons of public interest protection to further the cause of safety from metallic pesticide residues. The world can learn from the role celebrities play to this day in the control of HIV/AIDS, and use such means for rapid spread of awareness about the neglect of metallic pesticide residues.
Conclusions

World movements against chemical pesticides need to be refreshed and strengthened. A move to eliminate heavy metal residues from food and beverage supplies is appropriate and also a logical extension of safeguards against such contamination of drugs. Wine and its lovers can serve as appropriate and powerful propellants for the rapid promotion of beneficial fungi, and for discoveries of new species and strains as well.

Please write to see@somphyto.com with your views. Do you produce, sell, or consume wine? Have you ever tested a cellar for metal contamination? Would you like to know more about the effects of heavy metals on living cell membranes and on respiratory metabolism? Please join us in a dialog on this vital issue. Start today!
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