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General Comments:

A consensus was reached among the workgroup members that with such a small membership at this time, the most productive way to proceed would be to select specific goals to be accomplished within the coming year. Specific goals were outlined that are consistent with the overall objectives of the METALS FORUM, yet could be accomplished by one or two individuals during the next 12 months. There are many topics that could be added to the list below given the broad implications of metals in the soil-plant-aquatic ecosystem. These were not included at this time in order to have demonstrable products from this workgroup in time for the next workshop.

Specific Goals (timeframe 12 months):

1. Peer Review of Metals Model (Maryam Khosravifard, Wayne Robarge)

It is readily apparent that the model developed by Dr. Chang and others at CDFA supports the assumption that long-term accumulation of metals in agricultural soils is not a major issue in most agricultural systems. However, the model has yet to be peer-reviewed and it appears it will be some time before a manuscript will be prepared and submitted for publication. The group felt that some effort should be made to seek peer review of the model now even if done informally. One way to achieve this would be to ask individuals across the scientific community to review the model. This would of course be done gratis. Maryam indicated the model is available at a WEB site. It was agreed that the group would seek out scientific peers who might be willing to review the model. The goal is to seek several critiques of the model by the next meeting.

2. Focus on Cadmium (the entire group)

While there are many different trace metals in fertilizers, the group thought it best to focus most of its activities this coming year on Cadmium; either work directly related to Cd reactions in soils and plant uptake, or on trace metals similar to Cd in their chemistry or use in agronomic production.

3. Assessment of Plant Availability – Zinc Analogy (John Mortvedt, Paul Eberhardt, Doug Hinkins)

One of the purposes of the METALS FORUM is to try and address whether long-term additions of trace metals in fertilizers will increase their bioavailability: e.g., an increase in plant uptake. As such, efforts have been directed at determining changes in total elemental contents of soils over time that receive commercial fertilizers on a regular basis. An alternative approach is to look at plant micronutrients that are added to soils in order to achieve enhanced plant uptake. In other words, there should be a substantial database available that relates the change in soil concentrations necessary to achieve a corresponding change in plant uptake. It was proposed therefore to assess the current literature regarding application of Zn as a trace metal to soils for the purposes of enhancing and sustaining adequate Zn bioavailability to sustain good crop yields. John Mortvedt agreed to review the literature for such information and attempt to derive relationships across soil groupings relating plant uptake with measured soil zinc concentrations. It is recognized that in most cases soil Zn concentrations are measured using an extraction solution (typically DTPA), but it should be possible to obtain a relative rate of change in soil Zn to achieve a corresponding change in plant uptake. Paul Eberhardt and Doug Hinkins agreed to assist in this effort by reviewing actual soil tests results for Zn, and also to assess the growing use of foliar applications of micronutrients to maximize crop yields. The later addresses the concern that foliar applications bypass application of Zn to the soil and its potential beneficial effects in limiting Cd uptake. The goal of this combined effort was defined as attempting to document the magnitude of change in trace metal content in a soil to achieve a corresponding change in plant bioavailability. 

4. Continued Metals Model Support/Development (Maryam Khosravifard, Wayne Robarge)

Two areas were identified regarding continued support and development of metals model:

a.  Maryam Khosravifard noted that Dr. Chang is currently working to derive new KD values for use in the model. These KD models are being determined from batch equilibrations at much more realistic metals concentrations in soil solution at “equilibrium”. A laboratory has been contracted to perform the analyses using ICP-MS to achieve the desired concentration in the equilibrated solutions. These results hopefully will be available within the next 12 months.

b.  Historically, soil bioavailability in agronomic production has not relied on total elemental analysis of soils for trace metals. Soil extracting solutions have always been used for this purpose and are usually formulated for regional differences among soils. It was agreed that the soil database collected by Dr. Chang should be reevaluated using a typical soil extracting solution. The extracting solution recommended is DTPA. Maryam Khosravifard will work with Dr. Chang to attempt to find funding to extract the soils. Dr. Robarge offered to analyze the soil extracts by ICP-OES gratis if the soil extracts can be generated, filtered and placed in autosampler tubes suitable for use with his instrumentation. The goal of this combined effort will be to have this work completed in time for the next METALS FORUM. This database would most likely be complimented by the projected efforts for item 3. As noted above the primary emphasis will be on Cd, but other metals will the included as well (e.g., Zn) which may be useful in modeling soil bioavailability.

5.  Literature Review of Large Surveys for Cd Content of Food Stuffs (Wayne Robarge)

Prior to the next METALS FORUM meeting, an effort will be made to conduct a comprehensive literature review regarding published manuscripts which deal with large surveys of specific food crops to determine changes in trace metal content (especially Cd) over time. Short-term studies based on potting medium in greenhouses, or relatively large application of soluble metal salts will be excluded. Emphasis will be strictly on surveys of the trace metal contents of crops grown across a range of soils under typical agronomic conditions.

6.  Recognition of Environmental Aspects of Trace Metal Loading (the entire group)

It is recognized that risk assessments regarding the loading of trace metals to agricultural soils via the application of commercial fertilizers have focused exclusively on human risk from such practices. The workgroup felt it is in error if it does not in the near future begin to address possible implications for environmental risks that might arise from the addition of trace metals to soils. It is also possible that human risk may need to be reevaluated if exposure via inhalation of fine particulates (PM 2.5 and smaller) is found to be significant route of exposure of trace metals and other xenobiotics added to agricultural fields. No goals for these areas of possible concern were set for the next 12 months.
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