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Interactions between residue placement and earthworm ecological strategy affect aggregate turnover and N2O dynamics in agricultural soil 

Giannopoulos, G. Pulleman, M. M. Van Groenigen, J. W. 
2010-01-01 

Previous laboratory studies using epigeic and anecic earthworms have shown that earthworm activity can considerably increase nitrous oxide (N2O) emissions from crop residues in soils. However, the universality of this effect across earthworm functional groups and its underlying mechanisms remain unclear. The aims of this study were (i) to determine whether earthworms with an endogeic strategy also affect N2O emissions; (ii) to quantify possible interactions with epigeic earthworms; and (iii) to link these effects to earthworm-induced differences in selected soil properties. We initiated a 90-day 15N-tracer mesocosm study with the endogeic earthworm species Aporrectodea caliginosa (Savigny) and the epigeic species Lumbricus rubellus (Hoffmeister). 15N-labeled radish (Raphanus sativus cv. Ad... 
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Different earthworm ecological groups interactively impact seedling establishment 

Asshoff, R. Scheu, S. Eisenhauer, N. 
2010-01-01 

There is increasing evidence that direct interactions between earthworms and seeds impact the assembly of plant communities. However, effects of earthworms of different ecological groups and their interactions on plant germination and establishment are little known. We set up a full-factorial greenhouse experiment in order to explore impacts of different ecological groups of earthworms (epigeic, endogeic and anecic) on the establishment of seedlings. The three ecological groups of earthworms affected seedling establishment in an interactive way with the effects varying in time. While anecic earthworms detrimentally affected the number of established seedlings, impacts of epigeic and endogeic species depended on the presence of earthworms belonging to other ecological groups. Impacts of ane... 
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EVALUATION OF ALTERNATIVE REFERENCE TOXICANTS FOR USE IN THE EARTHWORM TOXICITY TEST 

The use of the 14-d earthworm toxicity test to aid in the evaluation of the ecological impact of contaminated soils is becoming increasingly widespread. However,the method is in need of further standardization. As part of this continuing process, the choice of reference toxicants... 
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Earthworm assisted bioremediation of organic contaminants 

Hickman, Z. A. Reid, B. J. 
2008-01-01 

Due to their biological, chemical and physical actions, earthworms can be directly employed within bioremediation strategies to promote biodegradation of organic contaminants. Earthworms have been shown to aerate and bioturbate soils and improve their nutritional status and fertility, which are variables known to limit bioremediation. Earthworms have also been shown to retard the binding of organic contaminants to soils, release previously soil-bound contaminants for subsequent degradation, and promote and disperse organic contaminant degrading microorganisms. This review discusses these earthworm actions upon the soil environment and how they might influence the fate and behaviour of soil associated organic contaminants, subsequently improving bioremediation potential. The latter part of ... 
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A simulation model to evaluate the impacts of invasive earthworms on soil carbon dynamics 

Huang, C. Y. Hendrix, P. F. Fahey, T. J. Bohlen, P. J. Groffman, P. M. 
2010-01-01 

Recent studies have reported that earthworm invasions alter native communities and impact nutrient cycling in terrestrial ecosystems. We developed a simulation model to evaluate the potential impacts of earthworm invasions on carbon dynamics, taking into consideration earthworm feeding strategies and priming effects on the microorganisms through their casting activities. Responses of carbon stocks (forest litter, soil organic matter, microbial biomass and earthworm populations) and carbon fluxes (litter decomposition, earthworm consumption, and microbial respiration) were used to evaluate an earthworm invasion of a forest ecosystem. Data from a northern temperate forest (Arnot Forest, New York) were adapted for model calibration and evaluation. Simulation results suggest that the impact an... 
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Effects of spatial and temporal variation in metal availability on earthworms in floodplain soils of the river Dommel, The Netherlands 

Bleeker, Eric A.J. [Department of Animal Ecology, Institute of Ecological Science, Vrije Universiteit, De Boelelaan 1085, 1081 HV Amsterdam (Netherlands)]. E-mail: eric.bleeker@falw.vu.nl; Gestel, Cornelis A.M. van [Department of Animal Ecology, Institute of Ecological Science, Vrije Universiteit, De Boelelaan 1085, 1081 HV Amsterdam (Netherlands)] 
2007-08-15 

Regarding impact on ecological soil functioning, metal pollution is often considered a constant factor for certain sampling sites. However, especially bioavailable concentrations may differ in space and time. This aspect was investigated on four sites along a metal-polluted river, differing in soil characteristics and metal concentrations. Every four weeks earthworm densities, soil characteristics, and metal concentrations in soil and earthworms were determined. Earthworm biomass and density fluctuated in time and increased with increasing metal contamination, indicating the presence of compensating factors. Multivariate analysis suggested organic matter and moisture content to be the main factors explaining earthworm biomass. Metal concentrations in the earthworms increased with increasing total or 0.01 M CaCl{sub 2} extractable soil concentrations, but no time-related trends were seen. Cadmium concentrations in the earthworms exceeded background values, suggesting a potential risk. The neutral red retention biomarker assay, however, did not show any signs of metal stress in the earthworms. - Soil characteristics appear to dominate earthworm abundance and metal bioaccumulation in contaminated floodplain soils. 
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Sampling of resident earthworms using mustard expellant to evaluate ecological risk at a mixed hazardous and radioactive waste site 

Stair, D.M. Jr. Keller, L.J. [Bechtel Environmental Inc., Oak Ridge, TN (United States). Oak Ridge Remediation Center] 

As residents of contaminated soils and as prey for many species of wildlife, earthworms can serve as integrative biomonitors of soil contamination, which is biologically available to the terrestrial food chain. The assessment of contaminants within earthworm tissue provides a more realistic measurement of the potential biological hazards and ecological risks than physical and chemical measurements of soil. A unique sampling procedure using a mixture of ground mustard powder and water was implemented for cost-effectively collecting earthworms without digging; the procedure minimized occupational exposure to soil contaminants and reduced the quantity of investigation-derived wastes. The study site is located at a closed burial ground for low-level radioactive waste and transuranic waste that lies within the Valley and Ridge Physiographic Province of East Tennessee. Earthworms were maintained in the laboratory for four days to allow passage of the contents of the digestive tract. Earthworm body burdens, castings, and soil were analyzed for gamma-emitting radioisotopes (potassium 40, cobalt 60, cesium 137), strontium 90, trace metals (arsenic, cadmium, chromium, mercury, lead, and selenium), and polychlorinated biphenyls (PCBs). Ecological effects of soil contamination on the earthworms were also assessed through analysis of weight, abundance, and reproductive success. 
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Sampling of resident earthworms using mustard expellant to evaluate ecological risk at a mixed hazardous and radioactive waste site 

Stair, D. M.; Keller, L.J. [Bechtel Environmental Inc., Oak Ridge, TN (United States). Oak Ridge Remediation Center]; Hensel, T.W. [OGDEN Environmental and Energy Services, Inc., Oak Ridge, TN (United States)] 
1994-12-31 

As residents of contaminated soils and as prey for many species of wildlife, earthworms can serve as integrative biomonitors of soil contamination, which is biologically available to the terrestrial food chain. The assessment of contaminants within earthworm tissue provides a more realistic measurement of the potential biological hazards and ecological risks than physical and chemical measurements of soil. A unique sampling procedure using a mixture of ground mustard powder and water was implemented for cost-effectively collecting earthworms without digging; the procedure minimized occupational exposure to soil contaminants and reduced the quantity of investigation-derived wastes. The study site is located at a closed burial ground for low-level radioactive waste and transuranic waste that lies within the Valley and Ridge Physiographic Province of East Tennessee. Earthworms were maintained in the laboratory for four days to allow passage of the contents of the digestive tract. Earthworm body burdens, castings, and soil were analyzed for gamma-emitting radioisotopes (potassium 40, cobalt 60, cesium 137), strontium 90, trace metals (arsenic, cadmium, chromium, mercury, lead, and selenium), and polychlorinated biphenyls (PCBs). Ecological effects of soil contamination on the earthworms were also assessed through analysis of weight, abundance, and reproductive success. 
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Field and laboratory results for the evaluation of metal contaminants at a Superfund site 

Callahan, C.A. [Environmental Protection Agency, San Francisco, CA (United States). Region 9]; Svirsky, S. [Environmental Protection Agency, Boston, MA (United States). Region 1]; Bollman, M. [ManTech, Corvallis, OR (United States)] 
1994-12-31 

Measurements were made for seed germination plant uptake, laboratory biomass (lettuce, Lactuca saliva), mortality and bioaccumulation tests (earthworm, Eisenia fetida) in the field and laboratory, field and laboratory uptake with small mammals and laboratory uptake with Xenopus. Metals included cadmium, arsenic, chromium, copper, lead, nickel, and zinc collected in soils at five stations and a reference station, and in earthworm tissue, gut contents, in plants, small mammals and frogs exposed in the laboratory. These measurement endpoints were selected to assess the potential risks of the metal plating wastes to avian, mammalian, and wetland assessment endpoints in support of ecological risk assessment. Mortality was observed in the field earthworm test after a 7 day exposure. No inhibition of 4 day seed germination was observed at any station in field or greenhouse studies, however 28 day biomass tests for lettuce resulted in significant reductions in biomass. Cadmium measured in earthworm tissue was considerably greater for indigenous earthworms compared to laboratory exposed earthworms for 28 days, or to earthworms exposed in the field for 26 days. Differences in the results obtained from field and laboratory exposures for bioaccumulation of metals demonstrates the importance of infield exposure in studies to support ecological risk assessment. 
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Contrasted effect of biochar and earthworms on rice growth and resource allocation in different soils 

Noguera, D. Rondon, M. Laossi, K. R. Hoyos, V. Lavelle, P. Cruz de Carvalho, M. H. Barot, S. 
2010-01-01 

Adding biochar to soils and maintaining high earthworm biomasses are potential ways to increase the fertility of tropical soils and the sustainability of crop production in the spirit of agroecology and ecological engineering. However, a thorough functional assessment of biochar effect on plant growth and resource allocations is so far missing. Moreover, earthworms and biochar increase mineral nutrient availability through an increase in mineralization and nutrient retention respectively and are likely to interact through various other mechanisms. They could thus increase plant growth synergistically. This hypothesis was tested for rice in a greenhouse experiment. Besides, the relative effects of biochar and earthworms were compared in three different soil treatments (a nutrient rich soil,... 
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Basic Research Tools for Earthworm Ecology 

Butt, K. R.; Grigoropoulou, N. 
2010-01-01 

Earthworms are responsible for soil development, recycling organic matter and form a vital component within many food webs. For these and other reasons earthworms are worthy of investigation. Many technologically-enhanced approaches have been used within earthworm-focused research. These have their place, may be a development of existing practices or bring techniques from other fields. Nevertheless, let us not overlook the fact that much can still be learned through utilisation of more basic approaches which have been used for some time. New does not always equate to better. Information on community composition within an area and specific population densities can be learned using simple collection techniques, and burrowing behaviour can be determined from pits, resin-insertion or simple mesocosms. Life history studies can be achieved through maintenance of ... 
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A comparison of nickel toxicity to pre-exposed earthworms (Eisenia fetida, oligochaeta) in two different test substrates 

Maleri, R. A. Reinecke, A. J. Reinecke, S. A. 
2007-01-01 

Earthworms are soil living organisms of high ecological importance. For that reason, earthworms can be considered as feasible biological indicators for many pollutants in soils. Soils are extremely complex and dynamic systems influenced by a number of different abiotic and biological factors determining the effects of potentially toxic substances. To be able to evaluate the toxicity of a single substance to soil living organisms such as earthworms, soil-related influences and interactions need to be excluded. For that purpose, the use of defined, artificial soil free substrates has been widely established. In this study, a new artificial substrate based on the knowledge gained by the application of different methods, in particular the exposure in reconstituted water resembling natural grou... 
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Mercury, cadmium and lead concentrations in different ecophysiological groups of earthworms in forest soils 

Ernst, Gregor; Zimmermann, Stefan [Soil Sciences, Swiss Federal Research Institute WSL, Zuercherstrasse 111, CH-8903 Birmensdorf (Switzerland)]; Christie, Peter [Agricultural and Environmental Science Department, Queen' s University Belfast, Newforge Lane, Belfast BT9 5PX (United Kingdom)]; Frey, Beat [Soil Sciences, Swiss Federal Research Institute WSL, Zuercherstrasse 111, CH-8903 Birmensdorf (Switzerland)], E-mail: beat.frey@wsl.ch 
2008-12-15 

Bioaccumulation of Hg, Cd and Pb by eight ecophysiologically distinct earthworm species was studied in 27 polluted and uncontaminated forest soils. Lowest tissue concentrations of Hg and Cd occurred in epigeic Lumbricus rubellus and highest in endogeic Octolasion cyaneum. Soils dominated by Dendrodrilus rubidus possess a high potential of risk of Pb biomagnification for secondary predators. Bioconcentration factors (soil-earthworm) followed the sequence ranked Cd &gt; Hg &gt; Pb. Ordination plots of redundancy analysis were used to compare HM concentrations in earthworm tissues with soil, leaf litter and root concentrations and with soil pH and CEC. Different ecological categories of earthworms are exposed to Hg, Cd and Pb in the topsoil by atmospheric deposition and accumulate them in their bodies. Species differences in HM concentrations largely reflect differences in food selectivity and niche separation. - Accumulation of non-essential heavy metals by earthworms is species-dependent and is affected by soil characteristics in natural forest soils. 
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... and L. Frelich. 2004. Earthworms: contain those creepy crawlers. University of Minnesota Center of Hardwood Ecology and ... is available from the NPS Inventory and Monitoring Web site (Hiebert 2002). ... 
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EFFECT OF SOIL PROPERTIES ON LEAD BIOAVAILABILITY AND TOXCITY TO EARTHWORMS 

Soil properties are important factors modifying metal bioavailability to ecological receptors. Twenty-one soils with a wide range of soil properties were amended with a single concentration of Pb (2000 mg/kg) to determine the effects of soil properties on Pb bioavailability and ... 
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Animal life in the soil 

Degallier, I. 
1975-01-01 

A brief summary is given of the various groups and their relative importance in the ecology of the soil, with estimates of their biomass and numbers. Earthworms have the largest biomass (100 g/m/sup 2/) in a brown forest soil, followed by nematodes and protozoa. 
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An integrative approach to understanding soil pollutants' effects on earthworms 

Earthworms, An I. 
2007-01-02 

Objectives1. Metabolomic profiling (using NMR spectroscopy) of polar extracts of earthworms exposed to Cd, Cu, atrazine, fluoranthene. Samples generated by NER/T/S/2002/00021 and supplied by agreement. 180 samples in total. 2. Metabolomic profiling of polar extracts as above, fractionated using solid-phase cartridges. 3. NMR-based fingerprinting of lipid extracts of earthworms exposed to Cd, Cu, atrazine, fluoranthene. Total lipids and phospholipids will be analysed. 4. Creation of integrated mo [continued...]DescriptionMaintaining soil quality is vital for the preservation of biological diversity of soil communities, and also has agricultural implications, as polluted soils may affect crop growth. Earthworms play a key ecological role in soils: they speed up the rate of carbon turnover by physical mixing and grinding of soils and plant material. Thus, it is extremely important to protect earthworms from pollution, in order both to preserve biodiversity, and to maintain soil ecological functioning. They can als [continued...] 
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A better method for assessing sublethal effects of soils to the earthworm Eisenia foetida 

Gibbs, M.H. [Univ. of Tennessee, Knoxville, TN (United States)]; Wicker, L. F.; Stewart, A.J. [Oak Ridge National Lab., TN (United States)] 
1994-12-31 

The authors have developed and tested a procedure which allows quantification of growth and reproductive effects of contaminated soils to the earthworm, Eisenia foetida. The procedure monitors isolated pairs of earthworms and generates a higher ratio of data per organism than other commonly used procedures which require larger numbers of earthworms per experimental unit. The procedure also incorporates an accurate technique for measuring adult growth. The method has high sensitivity and is cost-effective. The method was applied to a variety of soil-testing problems to demonstrate its versatility and provide validation. A food-and-substrate trial demonstrated the sensitivity of the method and the need for food supplementation in OECD artificial soil to stimulate earthworm reproduction. A trial to examine a soil bioremediation technology revealed the advantage of measuring both growth and reproduction and highlighted the usefulness of a single integrated measure of these two responses. The method then was applied as a fast-screening method for field soils in a large-scale ecological risk assessment. Finally, a reference toxicant, applied in dilution series, demonstrated that responses of Eisenia foetida to their method are similar to their responses to the OECD artificial soil test. Collectively, results of this study indicate that their procedure can be used both for regulatory and compliance needs within the framework of ecological risk assessment. 
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Earthworm cast production as a new behavioural biomarker for toxicity testing 

Capowiez, Yvan; Dittbrenner, Nils; Animal Physiological Ecology, University of Tuebingen, Konrad-Adenauer-Str. 20, D-72072 Tuebingen; Rault, Magali; Triebskorn, Rita; Hedde, Mickael; Mazzia, Christophe 
2010-01-01 

There is currently a lack of ecotoxicity tests adapted to earthworm species of higher ecological relevance and whose endpoints could be directly related to their ecological role in the soil. We propose a new and relatively simple ecotoxicity test based on the estimation of cast production (CP) by Lumbricus terrestris under laboratory conditions. CP was found to be linearly correlated to earthworm biomass and to be greatly influenced by soil water content. Azinphos-methyl had no effect on CP at all the concentrations tested. Significant decreases were observed at the normal application rate for other pesticides with (imidacloprid, carbaryl, methomyl) or without (ethyl-parathion and chlorpyrifos-ethyl) a clear concentration-effect response. For the highest concentration tested, reduction in CP varied between 35 and 67%. CP is straightforward and rapidly measured and ... 
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Soil contamination evaluations: Earthworms as indicators of soil quality 

Linder, G.; Wilbom, D. [HeronWorks Farm, Brooks, OR (United States)] 
1995-12-31 

Earthworms have frequently been evaluated in the field and laboratory as representatives of the soil community that are indicative of their habitat`s quality. Within a landscape or at a contaminated site, soil quality, or soil health, has become increasingly critical to cleanup-related issues that revolve around questions of ``how clean is clean`` and the bioaccumulation of soil contaminants. Through an overview of numerous field and laboratory studies, the role that earthworms have played in evaluating soil contamination will be reviewed with a particular focus on evaluations of the bioaccumulation potential of chemicals in soil. Within ecological contexts, earthworms can provide information regarding immediately observable adverse affects related, for example, to acute toxicity. Additionally, earthworms can provide information directly related to the bioaccumulation potential of a chemical and trophic transfer of environmental chemicals, especially through the food-chain. Within the decision-making process, soil contamination evaluations must consider future land-use, as well as current and future expressions of adverse biological and ecological effects under field conditions, potentially following remediation. Through integrated field and laboratory studies using earthworms, the authors have been able to identify adversely affected soil communities and have been able to provide information for assessing adverse ecological effects potentially caused by contaminants. Field surveys and on-site or in situ biological testing with earthworms, however, can not alone identify causes of effects. As such, standardized biological tests have been routinely completed in the laboratory so linkages between expression of effects and contaminants could be more readily addressed in conjunction with appropriate chemical data from the field. 
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Interactions between residue placement and earthworm ecological strategy affect aggregate turnover and N2O dynamics in agricultural soil 

Giannopoulos, G. Pulleman, M. M. Van Groenigen, J. W. 
2010-01-01 

Previous laboratory studies using epigeic and anecic earthworms have shown that earthworm activity can considerably increase nitrous oxide (N2O) emissions from crop residues in soils. However, the universality of this effect across earthworm functional groups and its underlying mechanisms remain unclear. The aims of this study were (i) to determine whether earthworms with an endogeic strategy also affect N2O emissions; (ii) to quantify possible interactions with epigeic earthworms; and (iii) to link these effects to earthworm-induced differences in selected soil properties. We initiated a 90-day 15N-tracer mesocosm study with the endogeic earthworm species Aporrectodea caliginosa (Savigny) and the epigeic species Lumbricus rubellus (Hoffmeister). 15N-labeled radish (Raphanus sativus cv. Ad... 
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Different earthworm ecological groups interactively impact seedling establishment 

Asshoff, R. Scheu, S. Eisenhauer, N. 
2010-01-01 

There is increasing evidence that direct interactions between earthworms and seeds impact the assembly of plant communities. However, effects of earthworms of different ecological groups and their interactions on plant germination and establishment are little known. We set up a full-factorial greenhouse experiment in order to explore impacts of different ecological groups of earthworms (epigeic, endogeic and anecic) on the establishment of seedlings. The three ecological groups of earthworms affected seedling establishment in an interactive way with the effects varying in time. While anecic earthworms detrimentally affected the number of established seedlings, impacts of epigeic and endogeic species depended on the presence of earthworms belonging to other ecological groups. Impacts of ane... 
Electronic Table of Contents (ETOC) (United Kingdom) 

3

EVALUATION OF ALTERNATIVE REFERENCE TOXICANTS FOR USE IN THE EARTHWORM TOXICITY TEST 

The use of the 14-d earthworm toxicity test to aid in the evaluation of the ecological impact of contaminated soils is becoming increasingly widespread. However,the method is in need of further standardization. As part of this continuing process, the choice of reference toxicants... 
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Earthworm assisted bioremediation of organic contaminants 

Hickman, Z. A. Reid, B. J. 
2008-01-01 

Due to their biological, chemical and physical actions, earthworms can be directly employed within bioremediation strategies to promote biodegradation of organic contaminants. Earthworms have been shown to aerate and bioturbate soils and improve their nutritional status and fertility, which are variables known to limit bioremediation. Earthworms have also been shown to retard the binding of organic contaminants to soils, release previously soil-bound contaminants for subsequent degradation, and promote and disperse organic contaminant degrading microorganisms. This review discusses these earthworm actions upon the soil environment and how they might influence the fate and behaviour of soil associated organic contaminants, subsequently improving bioremediation potential. The latter part of ... 
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A simulation model to evaluate the impacts of invasive earthworms on soil carbon dynamics 

Huang, C. Y. Hendrix, P. F. Fahey, T. J. Bohlen, P. J. Groffman, P. M. 
2010-01-01 

Recent studies have reported that earthworm invasions alter native communities and impact nutrient cycling in terrestrial ecosystems. We developed a simulation model to evaluate the potential impacts of earthworm invasions on carbon dynamics, taking into consideration earthworm feeding strategies and priming effects on the microorganisms through their casting activities. Responses of carbon stocks (forest litter, soil organic matter, microbial biomass and earthworm populations) and carbon fluxes (litter decomposition, earthworm consumption, and microbial respiration) were used to evaluate an earthworm invasion of a forest ecosystem. Data from a northern temperate forest (Arnot Forest, New York) were adapted for model calibration and evaluation. Simulation results suggest that the impact an... 
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Effects of spatial and temporal variation in metal availability on earthworms in floodplain soils of the river Dommel, The Netherlands 

Bleeker, Eric A.J. [Department of Animal Ecology, Institute of Ecological Science, Vrije Universiteit, De Boelelaan 1085, 1081 HV Amsterdam (Netherlands)]. E-mail: eric.bleeker@falw.vu.nl; Gestel, Cornelis A.M. van [Department of Animal Ecology, Institute of Ecological Science, Vrije Universiteit, De Boelelaan 1085, 1081 HV Amsterdam (Netherlands)] 
2007-08-15 

Regarding impact on ecological soil functioning, metal pollution is often considered a constant factor for certain sampling sites. However, especially bioavailable concentrations may differ in space and time. This aspect was investigated on four sites along a metal-polluted river, differing in soil characteristics and metal concentrations. Every four weeks earthworm densities, soil characteristics, and metal concentrations in soil and earthworms were determined. Earthworm biomass and density fluctuated in time and increased with increasing metal contamination, indicating the presence of compensating factors. Multivariate analysis suggested organic matter and moisture content to be the main factors explaining earthworm biomass. Metal concentrations in the earthworms increased with increasing total or 0.01 M CaCl{sub 2} extractable soil concentrations, but no time-related trends were seen. Cadmium concentrations in the earthworms exceeded background values, suggesting a potential risk. The neutral red retention biomarker assay, however, did not show any signs of metal stress in the earthworms. - Soil characteristics appear to dominate earthworm abundance and metal bioaccumulation in contaminated floodplain soils. 
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Sampling of resident earthworms using mustard expellant to evaluate ecological risk at a mixed hazardous and radioactive waste site 

Stair, D.M. Jr. Keller, L.J. [Bechtel Environmental Inc., Oak Ridge, TN (United States). Oak Ridge Remediation Center] 

As residents of contaminated soils and as prey for many species of wildlife, earthworms can serve as integrative biomonitors of soil contamination, which is biologically available to the terrestrial food chain. The assessment of contaminants within earthworm tissue provides a more realistic measurement of the potential biological hazards and ecological risks than physical and chemical measurements of soil. A unique sampling procedure using a mixture of ground mustard powder and water was implemented for cost-effectively collecting earthworms without digging; the procedure minimized occupational exposure to soil contaminants and reduced the quantity of investigation-derived wastes. The study site is located at a closed burial ground for low-level radioactive waste and transuranic waste that lies within the Valley and Ridge Physiographic Province of East Tennessee. Earthworms were maintained in the laboratory for four days to allow passage of the contents of the digestive tract. Earthworm body burdens, castings, and soil were analyzed for gamma-emitting radioisotopes (potassium 40, cobalt 60, cesium 137), strontium 90, trace metals (arsenic, cadmium, chromium, mercury, lead, and selenium), and polychlorinated biphenyls (PCBs). Ecological effects of soil contamination on the earthworms were also assessed through analysis of weight, abundance, and reproductive success. 
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Sampling of resident earthworms using mustard expellant to evaluate ecological risk at a mixed hazardous and radioactive waste site 

Stair, D. M.; Keller, L.J. [Bechtel Environmental Inc., Oak Ridge, TN (United States). Oak Ridge Remediation Center]; Hensel, T.W. [OGDEN Environmental and Energy Services, Inc., Oak Ridge, TN (United States)] 
1994-12-31 

As residents of contaminated soils and as prey for many species of wildlife, earthworms can serve as integrative biomonitors of soil contamination, which is biologically available to the terrestrial food chain. The assessment of contaminants within earthworm tissue provides a more realistic measurement of the potential biological hazards and ecological risks than physical and chemical measurements of soil. A unique sampling procedure using a mixture of ground mustard powder and water was implemented for cost-effectively collecting earthworms without digging; the procedure minimized occupational exposure to soil contaminants and reduced the quantity of investigation-derived wastes. The study site is located at a closed burial ground for low-level radioactive waste and transuranic waste that lies within the Valley and Ridge Physiographic Province of East Tennessee. Earthworms were maintained in the laboratory for four days to allow passage of the contents of the digestive tract. Earthworm body burdens, castings, and soil were analyzed for gamma-emitting radioisotopes (potassium 40, cobalt 60, cesium 137), strontium 90, trace metals (arsenic, cadmium, chromium, mercury, lead, and selenium), and polychlorinated biphenyls (PCBs). Ecological effects of soil contamination on the earthworms were also assessed through analysis of weight, abundance, and reproductive success. 
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Field and laboratory results for the evaluation of metal contaminants at a Superfund site 

Callahan, C.A. [Environmental Protection Agency, San Francisco, CA (United States). Region 9]; Svirsky, S. [Environmental Protection Agency, Boston, MA (United States). Region 1]; Bollman, M. [ManTech, Corvallis, OR (United States)] 
1994-12-31 

Measurements were made for seed germination plant uptake, laboratory biomass (lettuce, Lactuca saliva), mortality and bioaccumulation tests (earthworm, Eisenia fetida) in the field and laboratory, field and laboratory uptake with small mammals and laboratory uptake with Xenopus. Metals included cadmium, arsenic, chromium, copper, lead, nickel, and zinc collected in soils at five stations and a reference station, and in earthworm tissue, gut contents, in plants, small mammals and frogs exposed in the laboratory. These measurement endpoints were selected to assess the potential risks of the metal plating wastes to avian, mammalian, and wetland assessment endpoints in support of ecological risk assessment. Mortality was observed in the field earthworm test after a 7 day exposure. No inhibition of 4 day seed germination was observed at any station in field or greenhouse studies, however 28 day biomass tests for lettuce resulted in significant reductions in biomass. Cadmium measured in earthworm tissue was considerably greater for indigenous earthworms compared to laboratory exposed earthworms for 28 days, or to earthworms exposed in the field for 26 days. Differences in the results obtained from field and laboratory exposures for bioaccumulation of metals demonstrates the importance of infield exposure in studies to support ecological risk assessment. 
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Contrasted effect of biochar and earthworms on rice growth and resource allocation in different soils 

Noguera, D. Rondon, M. Laossi, K. R. Hoyos, V. Lavelle, P. Cruz de Carvalho, M. H. Barot, S. 
2010-01-01 

Adding biochar to soils and maintaining high earthworm biomasses are potential ways to increase the fertility of tropical soils and the sustainability of crop production in the spirit of agroecology and ecological engineering. However, a thorough functional assessment of biochar effect on plant growth and resource allocations is so far missing. Moreover, earthworms and biochar increase mineral nutrient availability through an increase in mineralization and nutrient retention respectively and are likely to interact through various other mechanisms. They could thus increase plant growth synergistically. This hypothesis was tested for rice in a greenhouse experiment. Besides, the relative effects of biochar and earthworms were compared in three different soil treatments (a nutrient rich soil,... 
Electronic Table of Contents (ETOC) (United Kingdom) 

11

Basic Research Tools for Earthworm Ecology 

Butt, K. R.; Grigoropoulou, N. 
2010-01-01 

Earthworms are responsible for soil development, recycling organic matter and form a vital component within many food webs. For these and other reasons earthworms are worthy of investigation. Many technologically-enhanced approaches have been used within earthworm-focused research. These have their place, may be a development of existing practices or bring techniques from other fields. Nevertheless, let us not overlook the fact that much can still be learned through utilisation of more basic approaches which have been used for some time. New does not always equate to better. Information on community composition within an area and specific population densities can be learned using simple collection techniques, and burrowing behaviour can be determined from pits, resin-insertion or simple mesocosms. Life history studies can be achieved through maintenance of ... 
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A comparison of nickel toxicity to pre-exposed earthworms (Eisenia fetida, oligochaeta) in two different test substrates 

Maleri, R. A. Reinecke, A. J. Reinecke, S. A. 
2007-01-01 

Earthworms are soil living organisms of high ecological importance. For that reason, earthworms can be considered as feasible biological indicators for many pollutants in soils. Soils are extremely complex and dynamic systems influenced by a number of different abiotic and biological factors determining the effects of potentially toxic substances. To be able to evaluate the toxicity of a single substance to soil living organisms such as earthworms, soil-related influences and interactions need to be excluded. For that purpose, the use of defined, artificial soil free substrates has been widely established. In this study, a new artificial substrate based on the knowledge gained by the application of different methods, in particular the exposure in reconstituted water resembling natural grou... 
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Mercury, cadmium and lead concentrations in different ecophysiological groups of earthworms in forest soils 

Ernst, Gregor; Zimmermann, Stefan [Soil Sciences, Swiss Federal Research Institute WSL, Zuercherstrasse 111, CH-8903 Birmensdorf (Switzerland)]; Christie, Peter [Agricultural and Environmental Science Department, Queen' s University Belfast, Newforge Lane, Belfast BT9 5PX (United Kingdom)]; Frey, Beat [Soil Sciences, Swiss Federal Research Institute WSL, Zuercherstrasse 111, CH-8903 Birmensdorf (Switzerland)], E-mail: beat.frey@wsl.ch 
2008-12-15 

Bioaccumulation of Hg, Cd and Pb by eight ecophysiologically distinct earthworm species was studied in 27 polluted and uncontaminated forest soils. Lowest tissue concentrations of Hg and Cd occurred in epigeic Lumbricus rubellus and highest in endogeic Octolasion cyaneum. Soils dominated by Dendrodrilus rubidus possess a high potential of risk of Pb biomagnification for secondary predators. Bioconcentration factors (soil-earthworm) followed the sequence ranked Cd &gt; Hg &gt; Pb. Ordination plots of redundancy analysis were used to compare HM concentrations in earthworm tissues with soil, leaf litter and root concentrations and with soil pH and CEC. Different ecological categories of earthworms are exposed to Hg, Cd and Pb in the topsoil by atmospheric deposition and accumulate them in their bodies. Species differences in HM concentrations largely reflect differences in food selectivity and niche separation. - Accumulation of non-essential heavy metals by earthworms is species-dependent and is affected by soil characteristics in natural forest soils. 
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ParkScience22(2)Fall2004.rtf 

... and L. Frelich. 2004. Earthworms: contain those creepy crawlers. University of Minnesota Center of Hardwood Ecology and ... is available from the NPS Inventory and Monitoring Web site (Hiebert 2002). ... 
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EFFECT OF SOIL PROPERTIES ON LEAD BIOAVAILABILITY AND TOXCITY TO EARTHWORMS 

Soil properties are important factors modifying metal bioavailability to ecological receptors. Twenty-one soils with a wide range of soil properties were amended with a single concentration of Pb (2000 mg/kg) to determine the effects of soil properties on Pb bioavailability and ... 
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Animal life in the soil 

Degallier, I. 
1975-01-01 

A brief summary is given of the various groups and their relative importance in the ecology of the soil, with estimates of their biomass and numbers. Earthworms have the largest biomass (100 g/m/sup 2/) in a brown forest soil, followed by nematodes and protozoa. 
Energy Technology Data Exchange (ETDEWEB) 

17

An integrative approach to understanding soil pollutants' effects on earthworms 

Earthworms, An I. 
2007-01-02 

Objectives1. Metabolomic profiling (using NMR spectroscopy) of polar extracts of earthworms exposed to Cd, Cu, atrazine, fluoranthene. Samples generated by NER/T/S/2002/00021 and supplied by agreement. 180 samples in total. 2. Metabolomic profiling of polar extracts as above, fractionated using solid-phase cartridges. 3. NMR-based fingerprinting of lipid extracts of earthworms exposed to Cd, Cu, atrazine, fluoranthene. Total lipids and phospholipids will be analysed. 4. Creation of integrated mo [continued...]DescriptionMaintaining soil quality is vital for the preservation of biological diversity of soil communities, and also has agricultural implications, as polluted soils may affect crop growth. Earthworms play a key ecological role in soils: they speed up the rate of carbon turnover by physical mixing and grinding of soils and plant material. Thus, it is extremely important to protect earthworms from pollution, in order both to preserve biodiversity, and to maintain soil ecological functioning. They can als [continued...] 
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A better method for assessing sublethal effects of soils to the earthworm Eisenia foetida 

Gibbs, M.H. [Univ. of Tennessee, Knoxville, TN (United States)]; Wicker, L. F.; Stewart, A.J. [Oak Ridge National Lab., TN (United States)] 
1994-12-31 

The authors have developed and tested a procedure which allows quantification of growth and reproductive effects of contaminated soils to the earthworm, Eisenia foetida. The procedure monitors isolated pairs of earthworms and generates a higher ratio of data per organism than other commonly used procedures which require larger numbers of earthworms per experimental unit. The procedure also incorporates an accurate technique for measuring adult growth. The method has high sensitivity and is cost-effective. The method was applied to a variety of soil-testing problems to demonstrate its versatility and provide validation. A food-and-substrate trial demonstrated the sensitivity of the method and the need for food supplementation in OECD artificial soil to stimulate earthworm reproduction. A trial to examine a soil bioremediation technology revealed the advantage of measuring both growth and reproduction and highlighted the usefulness of a single integrated measure of these two responses. The method then was applied as a fast-screening method for field soils in a large-scale ecological risk assessment. Finally, a reference toxicant, applied in dilution series, demonstrated that responses of Eisenia foetida to their method are similar to their responses to the OECD artificial soil test. Collectively, results of this study indicate that their procedure can be used both for regulatory and compliance needs within the framework of ecological risk assessment. 
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Earthworm cast production as a new behavioural biomarker for toxicity testing 

Capowiez, Yvan; Dittbrenner, Nils; Animal Physiological Ecology, University of Tuebingen, Konrad-Adenauer-Str. 20, D-72072 Tuebingen; Rault, Magali; Triebskorn, Rita; Hedde, Mickael; Mazzia, Christophe 
2010-01-01 

There is currently a lack of ecotoxicity tests adapted to earthworm species of higher ecological relevance and whose endpoints could be directly related to their ecological role in the soil. We propose a new and relatively simple ecotoxicity test based on the estimation of cast production (CP) by Lumbricus terrestris under laboratory conditions. CP was found to be linearly correlated to earthworm biomass and to be greatly influenced by soil water content. Azinphos-methyl had no effect on CP at all the concentrations tested. Significant decreases were observed at the normal application rate for other pesticides with (imidacloprid, carbaryl, methomyl) or without (ethyl-parathion and chlorpyrifos-ethyl) a clear concentration-effect response. For the highest concentration tested, reduction in CP varied between 35 and 67%. CP is straightforward and rapidly measured and ... 
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Soil contamination evaluations: Earthworms as indicators of soil quality 

Linder, G.; Wilbom, D. [HeronWorks Farm, Brooks, OR (United States)] 
1995-12-31 

Earthworms have frequently been evaluated in the field and laboratory as representatives of the soil community that are indicative of their habitat`s quality. Within a landscape or at a contaminated site, soil quality, or soil health, has become increasingly critical to cleanup-related issues that revolve around questions of ``how clean is clean`` and the bioaccumulation of soil contaminants. Through an overview of numerous field and laboratory studies, the role that earthworms have played in evaluating soil contamination will be reviewed with a particular focus on evaluations of the bioaccumulation potential of chemicals in soil. Within ecological contexts, earthworms can provide information regarding immediately observable adverse affects related, for example, to acute toxicity. Additionally, earthworms can provide information directly related to the bioaccumulation potential of a chemical and trophic transfer of environmental chemicals, especially through the food-chain. Within the decision-making process, soil contamination evaluations must consider future land-use, as well as current and future expressions of adverse biological and ecological effects under field conditions, potentially following remediation. Through integrated field and laboratory studies using earthworms, the authors have been able to identify adversely affected soil communities and have been able to provide information for assessing adverse ecological effects potentially caused by contaminants. Field surveys and on-site or in situ biological testing with earthworms, however, can not alone identify causes of effects. As such, standardized biological tests have been routinely completed in the laboratory so linkages between expression of effects and contaminants could be more readily addressed in conjunction with appropriate chemical data from the field. 
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Literature-derived bioaccumulation models for earthworms: Development and validation 

Sample, B. E.; Suter, G. W.; Beauchamp, J. J.; Efroymson, R. A. 
1999-09-01 

Estimation of contaminant concentrations in earthworms is a critical component in many ecological risk assessments. Without site-specific data, literature-derived uptake factors or models are frequently used. Although considerable research has been conducted on contaminant transfer from soil to earthworms, most studies focus on only a single location. External validation of transfer models has not been performed. The authors developed a database of soil and tissue concentrations for nine inorganic and two organic chemicals. Only studies that presented total concentrations in departed earthworms were included. Uptake factors and simple and multiple regression models of natural-log-transformed concentrations of each analyte in soil and earthworms were developed using data from 26 studies. These models were then applied to data from six additional studies. Estimated and observed earthworm concentrations were compared using nonparametric Wilcoxon signed-rank tests. Relative accuracy and quality of different estimation methods were evaluated by calculating the proportional deviation of the estimate from the measured value. With the exception of Cr, significant, single-variable (e.g., soil concentration) regression models were fit for each analyte. Inclusion of soil Ca improved model fits for Cd and Pb. Soil pH only marginally improved model fits. The best general estimates of chemical concentrations in earthworms were generated by simple ln-ln regression models for As, Cd, Cu, Hg, Mn, Pb, Zn, and polychlorinated biphenyls. No method accurately estimated Cr or Ni in earthworms. Although multiple regression models including pH generated better estimates for a few analytes, in general, the predictive utility gained by incorporating environmental variables was marginal. 
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Chlorinated pesticide and PCB analysis of earthworms for determination of body burden and bioaccumulation factors 

Gouveia, D. A.; Turton, D.; Rury, P. [Arthur D. Little, Inc., Cambridge, MA (United States)] 
1995-12-31 

A study of target chlorinated pesticide and polychlorinated biphenyl (PCB) uptake in Red Wiggler (Eisenia foetida) earthworms for the determination of body burden and bioaccumulation factors was performed to provide site-specific data for an extensive ecological risk assessment. Earthworms and contaminated site soil (both prior to and following earthworm exposure) were analyzed for chlorinated pesticides, PCB Aroclors, and target metals. While the target metal analysis was straightforward, the pesticide and PCB analyses were complicated due to the number and concentration of site contaminants, as well as interferences from the biological matrix. This study provided valuable information on: integration of analytical chemistry in an ecological risk assessment; available options for extraction, cleanup, and analysis; selection of optimum analytical methodologies to meet data quality objectives (DQOs); interpretation of soil and tissue analytical results; and understanding of the potential error and uncertainty in the analyses. By coordinating risk assessment needs and expectations with the analytical laboratory capabilities and by maintaining a flexible analysis program, the study provided analytical data capable of meeting the DQOs and overall risk assessment objectives. 
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Establishing principal soil quality parameters influencing earthworms in urban soils using bioassays 

Hankard, Peter K.; Bundy, Jacob G.; Spurgeon, David J.; Weeks, Jason M.; Wright, Julian; Weinberg, Claire; Svendsen, Claus 
2005-01-01 

Potential contamination at ex-industrial sites means that, prior to change of use, it will be necessary to quantify the extent of risks to potential receptors. To assess ecological hazards, it is often suggested to use biological assessment to augment chemical analyses. Here we investigate the potential of a commonly recommended bioassay, the earthworm reproduction test, to assess the status of urban contaminated soils. Sample points at all study sites had contaminant concentrations above the Dutch soil criteria Target Values. In some cases, the relevant Intervention Values were exceeded. Earthworm survival at most points was high, but reproduction differed significantly in soil from separate patches on the same site. When the interrelationships between soil parameters and reproduction were studied, it was not possible to create a good model of site soil toxicity based ... 
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Radiocesium ([sup 137]Cs) from the Chernobyl reactor in Eurasian woodcock and earthworms in Norway 

Kalas, J.A. (Norwegian Institute for Nature Research, Trondheim (Norway)); Bretten, S.; Njastad, O. (Univ. of Trondheim (Norway)); Byrkjedal, I. (Univ. of Bergen (Norway)) 
1994-01-01 

To understand the ecological effects of the Chernobyl reactor accident, we investigated radiocesium ([sup 137]Cs) levels in Eurasian woodcock (Scolopax rusticola), earthworms (Lambricidae), litter (dead organic materials lying on the ground), humus (beneath litter 2 cm deep), and mineral soil samples (3-6 cm deep) from a heavily effected (20-60 kBq/m[sup 2][1 Bq = 1 nuclear fission/sec]) area in Norway. The highest concentrations measured in earthworms (1988 median = 142 Bq/Kg) and woodcock (1986 median = 730 Bq/kg) for human food (600 Bq/kg fresh mass) only were found in woodcock during 1986. Radiocesium concentrations decreased (P < 0.001) in earthworms (40%) and woodcock (95%) from 1986 to 1990. There was no reduction in total radiocesium in soil over the same period. The relatively high radiocesium concentrations in woodcock during 1986 and the decreasing radiocesium ratio in woodcock to earthworms during the first years following fallout could have been caused by woodcock ingesting abiotic radiocesium with earthworms. The decrease in radiocesium in woodcock and earthworms during the study (1986-90) probably resulted from decreasing bioavailability of radiocesium during the first years after fallout rather than by radiocesium disappearing from the ecosystem. 38 refs., 3 figs., 2 tabs. 
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Earthworm Information 

This University of California Sustainable Agriculture Research and Education Program provides several links to articles on earthworms. These describe the earthworm's importance to ecosystems and agriculture. 
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Some pedo-ecological problems concerning the effects of industrial emissions on forest sites 

Gorny, M. 
1976-01-01 

This study presents part of a long-term research report on the impact of emissions from a nitrogen plant upon soil zoocenoses and appraises the ecological functions of ants and earthworms. Ants (Formica polyctena) were almost the only organisms in the study area which revealed higher activity and ever increasing number of nests on the area of the strongest impact of industrial emissions. The mean increase over a 3 year period amounted to 3 nests per 10 ha per year. It was found that not only more microorganisms occurred in ant nests than in the soil adjoining them, but also that the number of active forms including those nitrogen-fixing ones, was in general, remarkably higher. This suggests the possibility that microorganisms clean the nest air of the excess of nitrogen compounds. Earthworm secretions and soil surrounding them had more abundant microflora, when compared with the soil not influenced by earthworms. The species composition of earthworm microflora in the study area within the range of industrial emissions, was entirely different from that found in earthworms from the control area. Earthworms were introduced on polluted areas along with the organic matter under an amelioration treatment. Their activity although considerable, has to be evaluated as a short-term effect, since a sexually immature population is destined for extinction. It indicates that in the course of ameliorative treatments one has to consider not only vegetation requirements, but also those of soil organisms which condition the development and life of plants. 
Energy Technology Data Exchange (ETDEWEB) 

27

Earthworm Invasion as the Driving Force Behind Plant Invasion and Community Change in Northeastern North American Forests 

NUZZO, V. A. MAERZ, J. C. BLOSSEY, B. 
2009-01-01 

Abstract: Identification of factors that drive changes in plant community structure and contribute to decline and endangerment of native plant species is essential to the development of appropriate management strategies. Introduced species are assumed to be driving causes of shifts in native plant communities, but unequivocal evidence supporting this view is frequently lacking. We measured native vegetation, non-native earthworm biomass, and leaf-litter volume in 15 forests in the presence and absence of 3 non-native plant species (Microstegium vimineum, Alliaria petiolata, Berberis thunbergii) to assess the general impact of non-native plant and earthworm invasions on native plant communities in northeastern United States. Non-native plant cover was positively correlated with total native... 
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Compilation of 1989 annual reports of the Navy ELF Communications System Ecological Monitoring Program. Volume 2. tabs C-F. Annual progress report, Jan-Dec 89 


1990-08-01 

This is the eighth compilation of annual reports for the Navy's ELF Communications Systems Ecological Monitoring Program. The reports document the progress of eight studies performed during 1989 near the Naval Radio Transmitting Facility -- Republic, Michigan. The purpose of the monitoring is to determine whether electromagnetic fields produced by the ELF Communications System will affect resident biota or their ecological relationships. Soil Amoeba: Arthropoda and Earthworms: Pollinating Insects: Small Mammals and Nesting Birds. 
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The feasibility of bioassays in site-SPECIFIC ECOLOGICAL risk assessment (SS-ERA) 

Roembke, J. [ECT Oekotoxikologie GmbH, Floersheim (Germany)]; Weeks, J. [National Centre for Environmental Toxicology, Marlow, Bucks (United Kingdom)] 
2003-07-01 

Since 1984 within Europe, it is necessary to evaluate the ecotoxicological hazard potential of chemicals (and in particular pesticides) in soil Until recently, only a small number of standardised (mainly acute) tests with earthworms and plants were available, but during the last few years various new methods (especially with chronic endpoints such as reproduction) have not only been forthcoming but have been standardised. Moreover, beyond measuring structural aspects (for example, the effects of a chemical on individuals) in the soil matrix, questions concerning the influences of chemicals in soils on the general ecological function of a soil (such as litter decomposition rates) have been raised. These functional endpoint measurements have with time developed into biological test methods initially in the laboratory but latterly many have also been adapted for the testing of real field soils. Results of biological tests are now considered as part of the ecological risk assessment process of potentially contaminated sites in some European countries as well as in the USA and Canada. This contribution provides first an overview of existing microbial, zoological, plant and functional test methods (including biomarkers), focussing on soil matrix tests. Then after briefly presenting the main features of available and fully standardised tests (including those still in some stage of the validation and standardisation process) the following methodological issues will be discussed in more detail: - It there a necessity to include functional bioassays within the ERA tiered Framework approach in addition to simply structural ones? - What kind of test battery can be recommended for the evaluation of potentially contaminated site-specific soils (based on proposals from Germany and the UK)? - Which test methods might still be missing for an effective and meaningful assessment? - Within the context of the discussion resulting from the ECORISK workshop (2001), which current tests may be defined for use within which tier level of a test strategy (re more than two tiers useful or indeed necessary)? (orig.) 
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A method for measuring element fluxes in an undisturbed soil: nitrogen and carbon from earthworms. Une methode de mesure du debit d'elements dans un sol non perturbe: azote et carbone des lombriciens (Lumbricidae, Annelida) 

Bouche, M. B. 
1984-01-01 

Data on chemical cycles, as nitrogen or carbon cycles, are extrapolated to the fields or ecosystems without the possibility for checking conclusions. I.e. from scientific knowledge (para-ecology). A new method, by natural introduction of an earthworm compartment into an undisturbed soil, with earthworms labelled both by isotopes (15N, 14C) and by staining is described. This method allows us to measure fluxes of chemicals. The first results, gathered during the improvement of the method in partly artificial conditions, are cross-checked with other data given by direct observation in the field. Measured flux (2.2 mg N/g fresh mass empty gut/day/15 0C) is far more important than para-ecological estimations. Animal metabolism plays directly an important role in nitrogen and carbon cycles. (author) 
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Comparative toxicity in earthworms Eisenia fetida and Lumbricus terrestris exposed to cadmium nitrate using artificial soil and filter paper protocols 

Fitzpatrick, L. C.; Goven, A.J. [Univ. of North Texas, Denton, TX (United States)]; Muratti-Ortiz, J.F. [City of Denton Water/Wastewater Laboratory, TX (United States)]; Venables, B.J. [TRAC Laboratories Inc., Denton, TX (United States)] 
1996-07-01 

Earthworms are ideal soil organisms for use in terrestrial ecotoxicology. As such, several earthworm protocols have been developed for testing toxic potential of chemicals and contaminated soils. Of these, the 48-h filter paper contact (FP) and the 14-d artificial soil exposure (AS) protocols, using mortality (LC50) as the toxic endpoint and Eisenia fetida as the test species, have received the most attention, with the latter being adopted by both OECD and EEC in Europe and the Environmental Protection Agency (USEPA) in the United States. Although the FP technique, adopted by EEC, provides for inexpensive reproducible toxicity screening for chemicals (i.e. establishing relative toxicities), it has been criticized for lacking the ecotoxicological relevance of the AS protocol. Choice of earthworm species for laboratory testing also has been controversial. The manure worm, E. fetida, is criticized for not being sufficiently sensitive to chemicals or representative of {open_quotes}typical{close_quotes} earthworms. Lumbricus terrestris and Apporectodea caliginosa have been suggested as more sensitive and ecologically relevant earthworms by Dean-Ross and Martin, respectively. This paper compares the AS and FP protocols in assessing toxicity of cadminum to L. terrestris and E. fetida using LC50s and LC50s. 19 refs., 2 tabs. 
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Earthworm cast as a promising filter bed material and its methanotrophic contribution to methane removal 

Moon, K. E. Lee, S. Y. Lee, S. H. Ryu, H. W. Cho, K. S. 
2010-01-01 

The use of biocovers is a promising strategy toward mitigating CH4 emission from smaller and/or older landfills. In this study, a filter bed material consisting of a mixture of earthworm cast and rice paddy soil in a biocover was evaluated. Although the CH4 oxidation rate of the enriched paddy soil was 4.9mgg-dry soil^-^1h^-^1, it was enhanced to 25.1mgg-dry soil^-^1h^-^1 by adding an earthworm cast with a 3:7 ratio of earthworm cast:soil (wet weight). CO2 was found as the final oxidation product of CH4, and the mole ratio of CO2 production to CH4 consumption was 0.27. At a moisture content range of 15-40% and a temperature range of 20-40^oC, the CH4 oxidation rates of the enriched mixture were more than 57% of the maximum rate obtained at 25% moisture content and 25^oC. By denaturing grad... 
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Compilation of 1985 annual reports of the Navy elf (extremely low frequency) communications system ecological monitoring program. Volume 2. Tabs D-G. Annual progress report, January-December 1985 

Band, R. N.; Snider, R. J.; Snider, R. M.; Fischer, R. L.; Beaver, D. L. 
1986-07-01 

This volume consists of the following reports: Soil Amoeba; Soil and Litter Arthropoda and Earthworm Studies; Biological Studies on Pollinating Insects: Megachilid Bees; Small Vertebrates: Small Mammals and Nesting Birds. 
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Joint use of laboratory bioassays and field-collected invertebrates to evaluate toxicity and contaminant bioaccumulation 

Long, S. P.; Byron, E. R.; Ohlendorf, H.M. [CH2M Hill, Sacramento, CA (United States)] 
1995-12-31 

Soil toxicity tests using earthworms (Eisenia andrei) were conducted using soil samples collected as part of ecological risk assessments for several sites at two facilities in California. At some sites, earthworms or other terrestrial invertebrates were collected in the field for chemical analysis. Ecological concerns focused on exposures to soil invertebrates and their secondary consumers, such as birds and small mammals. The toxicity tests were used to assess potential exposures to a variety of site-specific contaminants including organochlorine pesticides, PCBs, PAHs, petroleum hydrocarbons, heavy metals, and other inorganic substances. Site soils were combined with clean control soils to produce toxicity test soil dilutions containing 100%, 75%, 50%, 25%, and 0% site soils. Earthworm mortality and other observations were made at day 0, 7, 14, 21 and 28. Toxicity test results were combined with soil chemical analytical results and physical characteristics to establish NOAELs and LOAELs. Bioaccumulation in the laboratory earthworms and field-collected invertebrates was evaluated by comparing whole-body contaminant to soil contaminant concentrations. Allometric equations and sublethal toxicity data were used to predict potential effects on birds and small mammals. Earthworm toxicity tests indicated a wide range of sensitivity to on-site contaminants and showed the importance of considering potential confounding influences due to soil parameters other than contaminant concentration. 
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EARTHWORMS AS ECOTOXICOLOGICAL ASSESSMENT TOOLS 

Increased interest for earthworm research and the need for soil assessment methods has encouraged the use of earthworms as assessment organisms. Earthworms exhibit many advantages for use in assessing the impact of toxic and hazardous materials on soil systems. Earthworms are kno... 
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Compilation of 1986 annual reports of the Navy ELF (extremely low frequency) communications system ecological-monitoring program. Volume 2. Tabs D-G. Annual progress report, January-December 1986 


1987-07-01 

The U.S. Navy is conducting a long-term program to monitor for possible effects from the operation of its Extremely Low Frequency (ELF) Communications System to resident biota and their ecological relationships. This report documents progress of the following studies: Soil Amoeba; Soil and Litter Arthropoda and Earthworm Studies; Biological Studies on Pollinating insects: Megachilid Bees; and Small Vertebrates: Small Mammals and Nesting Birds. 
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The relationship between lysosomal biomarker and organismal responses in an acute toxicity test with Eisenia Fetida (Oligochaeta) exposed to the fungicide copper oxychloride 

Maboeta, M.S. E-mail: drkmsm@puk.puknet.ac.za; Reinecke, S. A.; Reinecke, A. J. 
2004-01-01 

The LC50 of copper oxychloride for Eisenia fetida was determined, and its effects on biomass change and lysosomal damage using neutral red retention times (NRRT) of coelomocytes were measured. The aim was to establish whether a lysosomal subcellular response, measured as NRRT, could be linked to the LC50 and biomass changes. Further, we attempted to establish the ecological relevance of the LC50 by comparing it to studies previously carried out on the effects of copper oxychloride on field earthworm populations. The experiment was conducted over a period of 28 days, during which the earthworms were exposed to different concentrations of copper oxychloride in artificial soil. The calculated LC50 was 883 mug g-1 for copper oxychloride and 519 mug g-1 for copper. Results ... 
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The hormetic effect of cadmium on the activity of antioxidant enzymes in the earthworm Eisenia fetida 

Yan, Zhang; Guoqing, Shen; Yueshu, Yu; Hongling, Zhu 
2009-01-01 

The hormetic dose-response relationships induced by environmental toxic agents are often characterized by low-dose stimulation and high-dose inhibition. Confirmation of the general phenomenon of hormesis may have significant implications for ecological risk assessment, although the mechanisms that underlie hormesis remain an enigma. In this study, a model-based approach for describing a dose-response relationship incorporating the hormetic effect was applied to the detection and estimation of the hormetic effect of cadmium (Cd) on the activity of antioxidant enzymes in the earthworm Eisenia fetida. The results showed that Cd at low concentrations induced an increase in the activity of catalase and superoxide dismutase (SOD), but high concentrations inhibited the enzymes, and this was reflected in an inverted U-shaped curve. The maximum hormetic magnitude of ... 
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Arsenic stability and mobilization in soil at an amenity grassland overlying chemical waste (St. Helens, UK) 

Hartley, William; Dickinson, Nicholas M.; Clemente, Rafael; French, Christopher; Piearce, Trevor G.; Sparke, Shaun; Lepp, Nicholas W. 
2009-01-01 

A 6.6 ha grassland, established on a former chemical waste site adjacent to a residential area, contains arsenic (As) in surface soil at concentrations 200 times higher than UK Soil Guideline Values. The site is not recognized as statutory contaminated land, partly on the assumption that mobility of the metalloid presents a negligible threat to human health, groundwater and ecological receptors. Evidence for this is evaluated, based on studies of the effect of organic (green waste compost) and inorganic (iron oxides, lime and phosphate) amendments on As fractionation, mobility, plant uptake and earthworm communities. Arsenic mobility in soil was low but significantly related to dissolved organic matter and phosphate, with immobilization associated with iron oxides. Plant uptake was low and there was little apparent impact on earthworms. The existing vegetation cover ... 
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The role of sublethal effects in evaluating earthworm responses to soil contamination 

Wilborn, D.; Bollman, M.; Linder, G. [ManTech Environmental Technology, Inc., Corvallis, OR (United States)] 
1994-12-31 

Frequently, standard test methods rely upon relatively straightforward, easily interpreted endpoints to evaluate biological effects, like growth inhibition, gross morbidity or death. In soil contamination evaluations, for example, earthworm toxicity tests are routinely completed in order to consider adverse biological effects associated with exposures to soil samples in the laboratory or field. Here, the toxicity endpoint measured in the standard test using Eisenia foetida is death; however, if chronic effects are more appropriate to the questions being asked within a risk assessment context, then alternative test endpoints must be developed and standardized. Prior evaluations have relied upon sublethal endpoints, most frequently behavioral and morphological observations, for evaluating chronic effects associated with contaminant exposures. The authors applied these behavioral and morphological endpoints in analyzing potential chronic effects in earthworms exposed to heavy metal-contaminated soils in both the laboratory and field. In using a relatively standard set of these sublethal endpoints the authors found that these endpoints could be used to evaluate chronic effects associated with soil exposures, but that selection of the specific end-points had to be adequately standardized and that observer bias had to be adequately characterized in order for these measures of chronic effects to be unequivocally applied within an ecological risk assessment. 
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