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Risk versus benefit and reactive versus proactive drivers for change in the use of vertebrate pesticides

The legal and public scrutiny, complex environmental compliance processes in New Zealand and overseas, and the need to maximise the benefits of pest control technologies whilst reducing adverse effects of vertebrate pesticides are all drivers that influence the use of poisons. Intensive measures involving the broadscale use of poisons have been devised and implemented and during this session numerous success stories will be recounted. However, we have a chequered history in recognising firstly the need for pest control, and secondly getting the technology right to meet the needs of conservation or agricultural protection. All too often reactive approaches have been the drivers for change. Examples include tardy recognition of pest impacts and technologies causing substantial non-target impacts or residue accumulation. An understanding of the properties of poisons used for mammalian pest control, the risk to non-targets, from these compounds, which are determined by the intrinsic susceptibility of non-targets, the properties of the poisons used (such as the toxicokinetic of these chemicals) as well as bait design and the way in which toxic baits are used in the field, can be assessed proactively to limit or exacerbate the exposure of non-target species. This paper documents the properties and advantages and disadvantages of different poison classes and examples of the reactive responses and more proactive drivers for change to provide improved technologies, conservation and agricultural protection.
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Roles, risks, and benefits of poisons for control of brushtail possums in New Zealand

Introduced brushtail possums (Trichosurus vulpecula) defoliate native vegetation, prey on native fauna, and spread bovine tuberculosis to farm cattle and deer in New Zealand. Most large-scale possum control operations involve aerial application of 1080 (sodium monofluoroacetate) in carrot or cereal-based baits. Cyanide, brodifacoum, cholecalciferol, and 1080 are used in ground control operations. The risks of using these poisons have been or are being thoroughly investigated.  Some birds have been found dead after poisoning operations. In most cases, these deaths have had no long-term effect on bird populations. However, population reductions lasting at least 1 year have been detected in tomtits (Petroica macrocephala) after aerial 1080-poisoning using carrot baits.  The use of brodifacoum has declined since the finding of brodifacoum residues in feral pigs (Sus scrofa) hunted for food. The conservation benefits of large-scale possum control include good recovery of native forests and some invertebrate and bird populations, provided possum densities are held at low levels. Some bird populations have shown increased breeding success following 1080-poisoning for possum control, mainly as a result of a temporary reduction in populations of introduced rodents, especially ship rats (Rattus rattus). Farm animal health benefits of widespread and significant reductions in possum populations include a 78% reduction in the number of Tb-infected cattle and deer herds, and a 62% reduction in Tb-reactor animals since numbers peaked in 1994. Investigations are continuing, but the benefits gained from the considered use of poisons for possum control appear to outweigh the risks.
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The role and importance of vertebrate pesticides in wildlife management in Australia: associated benefits and potential risks

Australia is a large country of 7,682,300 km2. Consequently, any reduction in the impact of overabundant species is as much a ‘scale’ issue as it is related to available technology. The majority of vertebrate pest species in Australia are introduced mammals. These include European rabbits (Oryctolagus cuniculus), red foxes (Vulpes vulpes), feral pigs (Sus scrofa), feral cats (Felis catus), house mice, (Mus domesticus) and feral goats (Capra hircus). The combined loses to agricultural production alone is many 100s of millions of dollars annually (e.g., estimated losses due to rabbits is Aus$600 million annually). However, the impact of these pests on wildlife conservation, and on the maintenance of biodiversity is incalculable. Along with habitat modification, some introduced pests are implicated in the demise of native fauna, including the extinction of several species. Management strategies have therefore been developed to reduce the impact of these pests. To be effective, such strategies generally need to be implemented over very large areas. At present, biological control (myxomatosis and rabbit haemorrhagic disease) has only been successfully developed for one species, the European rabbit. The remaining strategies are very dependent upon the use of toxins, particularly 1080 (sodium monofluoroacetate). Hence, ongoing availability of safe and effective pesticides is vital to wildlife management in Australia. An ideal toxin needs to be target specific, efficacious, have limited potential for resistance to develop, be readily degraded, humane, relatively cheap, easy to use, and be acceptable to the wider community. These issues, and potential replacements for lethal control (e.g., fertility control), are discussed for a range of pesticides used in Australia and New Zealand.
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Role, risks and benefits of toxicants for wildlife management in the USA

Wildlife in the USA cause significant damage to agricultural crops, domestic livestock, forests, rangelands, other wildlife, and private and public property. Wildlife also threaten human health and safety. Prevention of wildlife damage may involve the use of fumigants and bait delivered anticoagulant and acute toxicants. Anticoagulants are used to control field rodents in agriculture and rats and mice on islands for the protection of ground nesting birds. Strychnine is limited to underground applications to control pocket gophers that damage forest seedlings, agricultural crops, and home landscaping. Zinc phosphide has been used for over 50 years to control field rodents in agriculture. Aluminum and magnesium phosphide and sodium nitrate are used as fumigants to control burrowing rodents in rangeland, agricultural crops, or to control plague.  Compound 1080 is used only in the Livestock Protection Collar (LPC), a device placed around the neck of a few sheep where coyotes are killing lambs. Sodium cyanide, used only in the M-44, is used to manage coyotes or other predators killing livestock. Starlicide, (Starlicide CompleteR and Compound DRC-1339), is the only registered compound for lethal bird control.  It can be used to control starlings, blackbirds, pigeons, gulls and ravens. Risks to wildlife associated with use of vertebrate pesticides are usually less than those associated with use of conventional herbicides and insecticides - amounts used are small, use sites are limited in area, and the pesticides generally show some specificity in their action. Also, rather than managing vertebrate pests on a population level, the trend in current wildlife management is to deal selectively with problem animals or problem situations on a local basis.
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Pesticide associated mortality in Indian peacocks

Peacock, the national bird of India is a splendidly magnificent bird which has fascinated people since times immemorial.  It has since become an endangered species in India falling under Schedule 1 of the Wildlife Act, 1972.  In July 2002, about 20-25 birds were reported dead within a very short span of time in the agriculture fields of Samrala town, about 40 km from Ludhiana, Punjab.  The Pesticide Residue Analysis Laboratory at our institute received samples of stomach contents, liver and muscle from three dead peacocks for analysis as it was suspected that the deaths were due to pesticide poisoning.  The samples were Soxhlet extracted for 8 hours in 200 ml of double distilled hexane-acetone (1:1, v/v) mixture.  The clean up of the samples were performed by silica gel column chromatography.  The residues in cleaned up extracts were estimated using Gas Liquid Chromatography (GLC) employing model Nucon 5700 having Electron Capture Detector (ECD, Ni63) for detecting organochlorine pesticides and Nitrogen Phosphorous Detector (NPD) for organophosphates.  The organochlorine and organophosphorous pesticide standards were obtained from M/s Dr. Ehrenstorfer, GmbH, Augsburg, Germany.  Winacd 6.2 software on PC was used for integration and computation of signals.  The results revealed the presence of chlorpyriphos residues in very high levels in the samples.  The maximum levels being detected in the stomach contents followed by levels in liver and the least in muscles.  The confirmation of residues were done on an alternate glass column in the Gas Liquid Chromatograph.  Mortality in peacocks associated with pesticide poisoning have also been reported from different parts of India quite frequently specially during the last 3-4 years because of excessive and indiscriminate use of pesticides in agricultural practices.  A mass drive to educate farmers against excessive/injudicious use of pesticides is the only solution to save this national bird.
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Roles, risks and benefits of toxins in rodent eradication on New Zealand islands

Four species of rodents now inhabit the New Zealand archipelago, where they have reached over 40% of the islands larger than 5 ha. The first species to arrive was the Pacific rat (Rattus exulans), which may have been on the two main islands for up to 2000 years. Norway rats (R. norvegicus), ship rats (R. rattus) and mice (Mus musculus) arrived with Europeans after about 1769. The rats in particular have had devastating effects that include changes to forest composition, and reductions in the density and diversity of invertebrates, lizards and birds that live on the ground, or use burrows or nest in holes. Ship rats are most damaging to birds. Since the early 1960s, various toxins have been used first to control, then to eradicate rodents on islands. These campaigns have provided methods now used to defend against new invasions, and have also enabled threatened species and ecosystems to be restored on islands. Successful recent campaigns have used a small range of second generation anti-coagulant rodenticides including bromodialone and brodifacoum either in bait stations or spread from the air by helicopter. The latter method has the disadvantage of presenting the highest risk of primary or secondary poisoning of non target organisms.  However, with risk mitigation for vulnerable non-target species, care with seasonal timing, and accuracy with bait placement, aerial spread has now been conducted on islands of up to 11 000 ha.
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The role of rodenticides in rodent integrated pest management in the United States

Worldwide, rodents are a major vertebrate pest group. There are considerable efforts expended to reduce rodent numbers and damage. While vertebrate integrated pest management (IPM) has perhaps not been as fully explored and implemented as has IPM for invertebrates, weed, and plant disease pests, there has been considerable progress in recent decades. Rodenticide application continues to be an important tool in rodent management in the USA by rapid and large-scale population reduction of species such as ground squirrels, voles, pocket gophers, and the commensal rats and mice. Zinc phosphide, strychnine, chlorophacinone, diphacinone, and fumigants such as aluminum phosphide are perhaps the most commonly used rodenticides on croplands, rangelands, orchards, and commercial forestlands. Some second-generation anticoagulants, such as brodifacoum, are used in the control of commensal rodents on the mainland as well as on islands.  These population reductions are short-term, however, and there are growing concerns about with the environmental hazards and safety issues associated with rodenticide use. Great strides have been made to better understand the nature of rodent populations, why damage occurs, how damage can be predicted and lessened by non-lethal approaches (physical, chemical, behavioral, and cultural) along with the judicious use of rodenticides.  Other approaches, such as disease agents and fertility control, are only in the research stage in the United States. Resolving damage requires a careful consideration of the biology and population dynamics of the rodent species, the ecology of the species within its physical and biotic environment, and an understanding of the relationships of the species to the activities of humans. Only when we have an adequate background in these areas can we develop effective IPM strategies.
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Kimron Veterinary Institute, P.O. Box 12, 50250 Bet Dagan, Israel (AS, EE, VH, MB, CB); International Birding & Research Centre in Eilat, P.O. Box 774, 88000 Eilat, Israel (RY).

Monitoring for Exposure to Toxicants and Infective Agents in Migrating Raptors
Many Eurasian and North American raptors winter in Africa or South America after prolonged migrations. Some of these countries are developing pesticide usage and environmental pollution control consistent with more developed countries. They also host some diseases not found in Europe or North America.  Accordingly, raptors sojourning in their winter quarters may be exposed to toxicants and infective agents. Invariably, raptors appear healthy when returning to their breeding areas, but any breeding dysfunction, illness or mortality is usually investigated with regard to potential local causes, without considering exposure to toxic or infective agents in their winter quarters. We detail a plan by which raptors could be sampled at ringing stations located between their breeding and wintering areas, so permitting an appreciation of exposure to toxicants and exposure and potential transfer of infectious agents between the different areas. Blood samples are applied to a special filter paper that after drying ensures stability of the biomarker before laboratory determination, thus overcoming difficulties of sampling, storage and dispatching. Such biomarkers are blood cholinesterase levels for the anticholinesterase organophosphorus insecticides, or levels of the toxicant itself as for organochloride insecticides, polychlorinated biphenyls (PCB’s), or mercury, or indirect biomarkers such as protoporphyrin levels for lead. Monitoring was instigated at the ringing station in Eilat, Israel, in raptors migrating northwards from Africa to Eurasia. The main species examined were Levant sparrowhawks (Accipiter brevipes) and steppe buzzards (Buteo buteo). The dried blood spots were eluted for determination of cholinesterase, lead by protoporphyrin and neutralizing antibody titres against West Nile Fever virus.
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Calculating the aggregated risk of lethality from toxic insecticides to birds – A North American perspective

The recent development of empirically-based models (Mineau 2002, Environ. Toxicol. Chem. 21(7): 1497-1506) enabled us to assess the risk of pesticide lethal exposure for birds frequenting field crops, orchards or forests treated with toxic insecticides. These models are based on actual results of field studies generated for a large number of insecticides. They require as inputs: product identity, crop, use rate, the avian HD5 (a standardised measure of toxicity), rat oral and dermal toxicity when available, as well as a number of physico-chemical constants. The output is the probability that any given pesticide application will give rise to avian mortality. These kill probabilities can be summed for all applications to a given area and the overall aggregated risk used to express the danger for a bird to land and/or forage in the treated area. This aggregated risk can be expressed as the total number of extended hectares over which avian mortality is expected or as the proportion of planted hectares over which avian mortality is expected.  We derived both of these estimates on a State-by-State basis for the whole of the United States by using pesticide use information collated from several sources.  We were able to plot the risk geographically and temporally. Analyses are ongoing to correlate these estimates of regional risk with population indices of farmland bird species. Finally, the absence of use data not withstanding, we are able to offer qualitative estimates of the risk birds also face in Canada and on their wintering grounds in Latin America.
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Risk assessment system for pesticides used by Department of Conservation

Effective, environmentally safe, humane and legally sound use of pest control tools is a critical factor in sustaining NZ’s biodiversity. Standards from national legislation and local authorities provide the basis for managing risks when using vertebrate pesticides in NZ. Department of Conservation (DOC) builds on these external standards with internal consent procedures to manage pesticide and project risks at sites. We have strengthened this local management of risk by developing a system of baseline risk assessments and performance standards.  This system caters for the multitude of ways DOC uses pesticides and copes with the disparity of information available about key risks. Using this system we (1) evaluate technical risks together with associated uncertainty, (2) assess risk using a framework of hazard and exposure, (3) rely on a specialist group who judge available information and recommend risk management rules, and (4) make external and DOC standards more accessible to pest managers. Community views, site factors and cost benefit analyses are excluded and dealt with locally. This approach (a) allows us to test whether new standards manage risk within acceptable limits, (b) translates new information and external requirements into management practice (c) links research questions with management explicitly and allows prioritisation of information gaps, and (d) capitalises on knowledge and experience available in the NZ pest control industry.  Set-up and maintenance costs are high. Gaining understanding and acceptance among pest managers requires significant communication planning. Using this system to link performance standards to risks we  demonstrate why performance standards are there. Public awareness material could be developed from the same information base. We see scope for this system to simplify internal consent procedures.


