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Introduction
The cultural, ecological, and health benefits of gardens are well-documented, and such spaces are especially 
important in urban settings, where gardening can play a critical role in food access and community-building. 
However, these benefits must be balanced with an increased risk of exposure to various contaminants, including 
heavy metals, that are typically higher in urban soils and which can potentially be harmful to human health. This 
project examines the concentration of lead (Pb) and cadmium (Cd) in urban gardens in Laramie, Wyoming, along 
with how gardeners’ management practices and other factors may influence the availability of these heavy metals in 
soil. Lead and Cd are among the top three most toxic heavy metals to humans. Both accumulate in plant and animal 
tissues and can pose health risks, with children being particularly susceptible to Pb poisoning through ingestion of 
soil. Though not a human health risk, iron (Fe) is also included in this project. Iron is a vital nutrient in plant growth 
and reproduction, and is commonly deficient in alkaline soils, making its availability to crops an important factor for 
local growers in Laramie.

Objectives
The overarching goal of this project is to improve awareness about the presence of heavy metals in soil and to share 
small-scale management practices with local growers that affect plant availability of metals and improve soil quality. 
This is achieved through:

• Testing the availability of heavy metals in local, amended soils used to grow produce, and sharing and 
interpreting results with local gardeners about human and plant health impacts; and

• Investigating whether the types of amendments used by gardeners influence the availability of metals to plants 
compared to the surrounding native land.

Materials and Methods
We sampled 25 in-ground gardens from private residences, community garden plots, and urban farms growing 
commercial produce to analyze the concentration of plant-available Pb, Cd, and Fe in the soil. Further, we collected 
native, undisturbed soil near each garden with which to compare the amended garden soil for differences in 
concentrations. To understand the site history and garden soil contents, we conducted interviews with each 
participating gardener, gathering information on the types of garden amendments they applied. Additional 
information was collected on each gardener’s knowledge of soil contaminants, along with possible barriers to testing 
soil for contaminants, such as whether the gardener understood where testing services are offered. Finally, we 
recorded whether the land was used for residential, community garden, or agricultural/rangeland purposes ten or 
more years prior to becoming a garden space (historical land use).
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Results and Discussion
In general, levels of Pb and Cd did not pose significant health risks to humans or crops.

Significant differences in available Cd based on historical land use were evident, with agricultural/rangeland (AG) 
soils containing a greater amount of available Cd than residential (R) or community garden (CG) spaces (Figure 2). 
This may be due to repeated additions of organic amendments in residential and community gardens, which is 
known to lower soil pH, in turn reducing soil Cd availability.

Nearly all sites sampled were deficient in Fe; however, two outliers – both former agricultural/rangeland soils – were 
able to significantly improve the availability of Fe relative to other locations sampled with repeated application of 
organic amendments (Figure 3).

With only 17% identifying heavy metals as a potential concern, gardeners surveyed demonstrated a low awareness 
of soil contaminants, as well testing/information resources and soil remediation techniques, indicating a need for 
increased community outreach and testing.
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Figure 1. Example of in-ground garden in Laramie
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Figure 2. Variance in available Cd based on historical land use

Figure 3. Comparison of two sites that are successfully ameliorating Fe deficiency through application of organic amendments. 
Red line indicates minimum concentration at which phytotoxicity may be observed. Significant at p-values ≤ 0.05. Site 1 p-value of 
0.04 (native vs. amended) and Site 2 at 0.09. 


