Arsenic-Contaminated Solls

Coming Alongside

Gardening in Soils contaminated by Arsenic

A wide variety of urban soils used for individual or community gardens are con
taminated with arsenic and other heavy metals, including lead, chromium, cadmiu
and copper. Plants consume (uptake) these metals to varying degrees and can p
a health threat to humans when the plants are consumed. Fortunately, a range
scientibc studies has laid the groundwork for inexpensive and actionable strateqgi
to reduce or eliminate the health risk of plants grown in contaminated soils. Any
gardening effort in contaminated soil should Select, Protect, and Watch plants th:
ultimately provide safe, healthy, and plentiful harvests to individuals & communitie:

Three Steps to a Healthy Garden

¥ SELECT: During the growing season, choose plants
for your garden that grow well in your climate AND
are arsenic resistant. In general, root and leafy crops
transfer more arsenic from soil to human, while fruit
based crops transfer far less. More arsenic is typi
cally present in the roots and skin/peel of crops than
in the core. A most toxic form of arsenic #arsenite$ is
typically concentrated in plant roots.  After crops
are harvested, during the 0% season, choose plants as
cover crops that hyperlaccumulate #concentrated ar
senic. Dispose of both plant and root at the end of
the growing season, to decrease contamination levels
over the soil long term.

¥ PROTECT: Enhance the ability of plants to resist

Who are we?

Coming Alongside is a non!probt environmental serv
ices organization, committed to combining the scieh
tibc literature and latest environmental data into uh

arsenic uptake by managing the soil e%ectively. 'En
sure that soil has su"cient phosphorous and use br
ganic additives containing mycorrhizal fungi to slg
nibcantly reduce the transfer of arsenic from soil to
plant and ultimately, to human.

derstandable, customized, and actionable messages for ¥ WATCH: Many plants show obvious symptoms of

all residents in the communities we serve. We are not
a"liated with any federal or political organizations and
remain an objective messenger to the people who live
in areas impacted by environmental threat. We deliver
our information in a prioritized format, where infor!
mation and action are presented by priority. We want
to avoid overwhelming those that we serve with too
much information or with too many calls to action.

arsenic poisoning. Inhibited #shallow$ root growth,
reduced growth, and death are clear indicators that
the soll is ill'suited to gardening. However, not all
arsenic contaminated plants exhibit symptoms. For
non'root crops, plant a small patch of plants in an
elevated bed using known, clean soil. Di%erences
between the OcleanO crops and other plants in the
gardens are useful indicators of poor plant health.

For more information, please refer twww.comingalongside.org


http://www.comingalongside.org
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The Details

¥ SELECT: Avoid plants that produce arsenite and
arsenate #the most toxic forms of arsenic$. These
include mung bean, carrot, rice, apple, raspberry, bar
ley, maize, tomato, melon, pea. If it is not possible to
avoid arsenite producing crops, choose plants where
the leaves and roots are not harvested #e.g. Toma
toes$. Avoid Mustard greens in particular. Of leafy
plants, lettuce poses only moderate risk and is lac
ceptable in contaminated soils in limited quantities.

¥ SELECT: Choose a garden conbguration consisting
primarily of nonlarsenite producing plants and non!
root/non!leaf crops.

¥ SELECT: Plant hyperlaccumulating plants in the 0%
season as cover crops that uptake large amounts of
arsenic from the soil. Arabidopsis #a mustard plant$,
Brake Fern, Sunf3ower, English Ryegrass, and Rape
seed plants are especially e%ective. Other plants that
consume substantial amounts of arsenic from the soil
are: virginia pepperweed, RBax, butterBy milkweed,
large bullwort, evening primrose, and rosemallow.
Most arsenic uptake in plants remains in the roots;
therefore, roots and above ground foliage should be
removed and disposed of #removed from garder ar
eas$ prior to regular, on season planting. Ryegrass is
widely available commercially, while milkweed which
also attracts butterRies, is available in seed form, for
free through Live Monarch at:
www.livemonarch.com/free!milkweed!seeds.htm

¥ PROTECT: Fertilize the soil with commercial fertil!
izer products containing Phosphorous. Arsenic
competes with phosphorous for uptake by plants;
given a choice, plants will choose to draw phospho
rous rather than arsenic from the soil. However,
avoid overlfertilizing because excess phosphorous
contaminates surface waters. A good rule of thumb
is to fertilize to the point that plants are visibly
healthy and stop. Liming is also known to reduce
cadmium, lead, and zinc uptake and may also in3u
ence arsenic uptake.

¥ PROTECT: A certain type of fungus, mycorrhizal,
has been proven to reduce arsenic uptake by plants.
These fungi can be obtained via organic additives
such as those available through Willis Orchard Com
pany #ttp://www.willisorchards.con.

Resources

Most material used by Coming Alongside in the prepa
ration of community education materials is gathered
from peerlreviewed scientibc literature. Peer review
guarantees high reliability and accuracy in our recom
mendations and drastically reduces the possibility of
bias by any political forces. The following articles
were used in preparing this document:

Peer Reviewed Literature:

¥ Meharg, Andrew A. and Jeanette Hartley Whit
taker #2002%$. Arsenic Uptake and Metabolism in
arsenic resistant and non resistant plant species.
New Phytologis!vol. 154, pp. 29!43.

Peles, John D., Susan R. Brewer, and Gary W. Bar
rett #1998%. Heavy metal accumulation by old!Peld
plant species during recovery of sludge!treated
ecosystems. The American Midland Naturalisvol.
149, no. 2, pp. 245!211.

Ro&ar, Jordan R., Daryl F. Dwyer, and Jonathan
M. Frantz #2007%. Analysis of Arsenic Uptake by
Plant species, selected for Growth in Northwest
Ohio by Inductively Coupled Plasma!Optical
Emission Spectroscopy.Communications in Soil"Sci
ence and Plant Analysisl. 38, no. 17, pp. 2505!2517.

Web"based resources:

¥ Oliver, Danielle and Ravi Naidu #2003$. Lead #Pb$,
Cadmium #Cd$, Arsenic #As$ and Dichlorodipthen
yltrichloroethane #DDT$ by \Vegetables Grown in
Urban Environments. Fifth National Workshop on

the Assessment of Site Contamination.

Stillwell, David E. #2002$. Excerpts on Uptake of
Arsenic by Plants Grown Near CCA Preserved

Wood. Available Onlline at:
http://www.noccawood.ca/stilwelll.htm

Did you bnd this information helpful?

Please consider helping us in continuing to provide
meaningful and actionable community education. All
donations are welcome, no matter how large or small,
because they help us maintain our public charity status
in addition to supporting our education & mitigation
e%orts. www.comingalongside.org/How_to_Help.html

For more information, please refer twww.comingalongside.org
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