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Introduc)on

Green roo'ops are possible solu/ons to many problems faced
by urban environments. Water runoﬀ, poor air quality, and
high temperatures are only a few of the problems that plague
New York City. With diﬃcult growing condi/ons on roofs, it is
important to ensure that green roofs are constructed in a way
that will promote plant survivorship. The importance of soil
depth has been shown to impact plant type and green roof
eﬀec/veness in allevia/ng these environmental problems.
Deeper soil allows more room for roots to grow, thus taller
plants, as well as the capacity to retain water, which provides
access to plants and reduces storm runoﬀ (Oberndorfer 2007).
Nitrogen-ﬁxing plants house rhizobium – a nitrogen-ﬁxing
bacterium – and can enrich the soil, which facilitates the
growth of plants (Maron 1996). Harsh roo'op growing
condi/ons emphasize the importance of nutrient rich soil. Our
team was interested in how soil depth and the presence of
nitrogen-ﬁxers aﬀect species richness and total cover. With our
research we hope to contribute to the understanding of green
roof technology and implementa/on in New York City.

Results

Materials and Methods (Cont.)

We used a meter s/ck to measure 45 cm from the corner at
a 45 degree angle. We then used the meter s/ck to
es/mate the plant height at ﬁve points within each subplot.
At each point we used a large nail to measure the soil depth
(Aloisio 2016). We used plant guides to iden/fy Hempstead
Plains and Rocky Summit plants, as well as colonizers. We
visually es/mated total cover, species cover, bare ground,
and dead material in each subplot.
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Figure 1: Soil depth is posi/vely correlated with species
richness in the Hempstead Plains subplots, but the
correla/on is only marginally signiﬁcant (r=0.195, p=0.088).

Figure 2: Soil depth is posi/vely correlated with species
richness in the Rocky Summit subplots, but the correla/on is
not signiﬁcant (r=0.072, p=0.530).

Hypotheses

• Subplots with a greater soil depth will have greater species
richness
• Subplots that contain at least 25% nitrogen ﬁxers will have a
greater total percent cover
• Subplots with at least 25% nitrogen ﬁxers will have a greater
average sward height

Materials and Methods

Figure 3: The percent of nitrogen-ﬁxing plants is posi/vely
correlated with the percent of total living plant cover in the
Hempstead Plains, and the correla/on is signiﬁcant (r=0.235,
p=0.041).

Figure 4: The percent of nitrogen-ﬁxing plants is posi/vely
correlated with the percent of total living plant cover in the
Rocky Summit, but the correla/on is not signiﬁcant (r=0.075,
p=0.515).

In May of 2010, ten green roofs were constructed on NYC Parks
Department buildings throughout the city. We studied and
collected data from seven roo'ops located in Queens,
ManhaYan, Staten Island, and the Bronx. Each roof had 24 split
plots, twelve each of Hempstead Plains and Rocky Summit
plant assemblages. Six of the plots on each roof had a growing
medium of 4 inches, whereas the remaining six had a depth of
6 inches.
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Discussion
Originally, the green roof team hypothesized that beds
with a greater soil depth would have a greater plant
species richness. A'er analysis, however, the data
collected did not fully support our hypothesis. As
shown in ﬁgures 1 and 2, plots with greater soil depth
had a minimal correla/on with species richness. We
also hypothesized that beds that contain at least 25%
nitrogen ﬁxers would have a greater total percent
cover. The data in Figure 3 supports this trend,
although it’s rela/vely skewed with so many plots at
0% nitrogen-ﬁxers. Despite a weak correla/on, the
Rocky Summit did support our original hypothesis, as
shown in Figure 4. The last hypothesis was supported,
despite a weak correla/on between nitrogen-ﬁxing
plants and the mean sward height, visible in Figures 5
and 6. Overall, the data collected could not fully
support our hypothesis due to the restricted /me
alloYed on each roof, limited data, and outside
factors. With more /me and data, the trends that we
expected would most likely have been supported.

Conclusions

Figure 5: The percent of nitrogen-ﬁxing plants is posi/vely
correlated with the mean sward height in the Hempstead
Plains, but the correla/on is not signiﬁcant (r=0.063,
p=0.582).

Figure 6: The percent of nitrogen-ﬁxing plants is nega/vely
correlated with the mean sward height in the Rocky Summit,
but the correla/on not signiﬁcant (r=-0.036, p=0.747).

In conclusion, the data support our hypotheses, but
we observed a high level of varia/on. In all of our
correla/ons, there is indica/on of a trend, but it is
likely that we have not accounted for all variables.
Further tes/ng would be required in order to have a
beYer understanding on how nitrogen ﬁxing plants
and soil depth aﬀect green roof vegeta/on.
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