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Lead contamination is endemic in the city of New York, with some levels
of water and soil contamination reported to be well above accepted EPA
limits. Recent data measured the soil lead levels in residential yards above
400 ppm (the EPA residential limit) and even as high as 1200 ppm (the EPA
industrial limit). The health eﬀects of lead on humans are well documented,

1. How does soil lead contamination impact the
growth of Brassica rapa ?
2. Does growing Brassica rapa in contaminated
soil aﬀect future generations?

● Our hypothesis was unsupported.
○ Overall, the experiment showed that lead
contamination had little impact on the growth of

Brassica rapa

however not much is known about the impacts of soil lead contamination on

○ In the parent generation, only one data point showed

plants. This experiment sought to examine the morphological and potential
epigenetic eﬀects of soil lead contamination on Brassica rapa (Wisconsin

signiﬁcant diﬀerence (week four for T6 plants vs

Fast Plants) at concentrations similar to the high levels found in the soil of

control)

NYC. In the ﬁrst round of experiments, Brassica rapa seeds were planted in
soil containing 0, 0.5, 1.0, 3.0 mM lead acetate. The seeds of these plants were
planted in non-contaminated soil. A second round of new seeds was planted

○ In the oﬀspring generation, the data point for week 1

Higher concentrations of lead in soil would lead
to weaker, less reproductively successful plants.

showed signiﬁcant diﬀerence between the T0.5 and
control plants, but later weeks show no signiﬁcance

in lead acetate concentrations of 0, 3.0, and 6.0 mM. Plant height and number

● Some other factors we noticed which could be

of leaves were measured weekly for all groups to examine the eﬀect of lead
contamination on Brassica rapa. The initial study showed that there was not a
signiﬁcant diﬀerence between the plant height and leaf number in control
plants and those contaminated with lead in the parent generation, but the F1
generation showed decreased growth with higher concentrations. This study
aims to shed light on the ecological impacts of lead contamination in urban
soil and suggests that there may be potential for use of Wisconsin Fast Plants
for phytoremediation purposes.

Planted Brassica rapa in pots ﬁlled with lead treated soil
(0, 0.5, 1.0, and 3.0 mM for ﬁrst trial; 0, 3.0, 6.0 mM for
second trial)

FIG. II: The mean stem length of all the plants in each
treatment group, measured weekly, for the ﬁrst plant
generation grown in lead-contaminated soil. There was no
signiﬁcant diﬀerence in stem length between treated
groups and the control.

investigated in future studies are:
○ The level of the plant stress hormone, ABA, to see the
eﬀect of lead on a molecular level
○ Measure the concentration of chlorophyll as another
method to test the eﬀect of lead has on the plants.
○ Interactions of lead and fungus that appeared in many

Measured each plant’s height up to highest branching
point every 7 days

pots
○ Impacts on diﬀerent species of the Brassica genus

*

Manually self-pollinated plants using Q-tip at week 8
● Recently, large levels of lead contamination have been
measured in residential New York City garden soil which
exceed the EPA’s limits for both residential and industrial
areas (Cheng et al. Trace Metal Contamination in New York
City Garden Soils 2015).
● Lead is known to have dangerous impacts on the health of
both humans and plants. It is taken up by plants growing in
contaminated soil, impairing their growth and other
functions; it can also be ingested by humans, leading to
damage in many organ systems.

○ Could Brassica rapa be useful as a soil lead detoxiﬁer
through hyperaccumulation?
○ As work is done to detoxify lead soil, will there be lasting

Collected seeds from fertilized plants, planted in
untreated soil at week 9

impacts on plant life (epigenetic eﬀects)? Can lead
contamination have eﬀects on plant life even after soil is
treated?

Measured each plant of the oﬀspring generation up to
highest branching point every 7 days until week 13

EPA lead limits
● Residential:
400 ppm
● Industrial:
1200 ppm

FIG. III: The mean stem length of all the plants in each
treatment group, measured weekly, for the second plant
generation grown in lead-contaminated soil. The asterisk
indicates that on 5/5, there is a signiﬁcant diﬀerence
between the T6.0 and Control groups
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On the left is our experiment
setup. Each group of plant is
separated by concentration of
lead acetate to avoid cross
contamination.

FIG. I: shows a map of
Manhattan where the
soil samples were
collected from a garden
at each speciﬁc location.
Each dot on the map
represents a garden.
Each polygon
represents a zip code.
Each polygon is colored
to the corresponding
level of Pb found in the
soil.

● Questions to consider:
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On the right is us
measuring and
recording stem
length of our plants.

FIG. IV: The mean stem length of all the plants in each
treatment group, measured weekly, for the oﬀspring plant
generation grown in uncontaminated soil. The asterisk
indicates that on 4/7, there is a signiﬁcant diﬀerence
between the T0.5 and Control groups.
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