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Rose Garden: taken 
by Fabiha Saiyed 

Old Growth Forest: 
taken by Kelly 
O’Donnell 

Native Plant Garden: 
taken by Kelly 
O’Donnell 

How do microbial population densities 
change throughout the different locations of 
the New York Botanical Gardens? 

Introduction 
 There is an abundant amount of biodiversity of 
microbes in the natural environment but only recently 
have microorganisms been studied outside of the 
laboratory. Developments in technology have 
allowed the exploration of microorganisms inhabiting 
various environments such as freshwater, marine 
waters, and soil. Soil microbes, in particular, interact 
with the environment and have a strong influence on 
insect and plant populations as well as nonliving 
features such as soil composition. Soil microbes 
such as bacteria, fungi, protozoa, nematodes, and 
many more organisms have a small biomass and are 
able to sustain themselves underground with just a 
source of carbon to feed on (Hoorman, 2010). The 
great diversity and large population size creates a 
suitable system to understand microbial interactions 
and evolutionary processes which can give us an 
insight into human health (Buckley, 2004). By 
investigating how the densities of microbes change in 
the New York Botanical Gardens, we can observe 
the difference factors that impact the behavior of 
microbial communities. 
 Microbes play an essential role in recycling 
important nutrients that are required for plants and 
therefore provide an indication of quality soil. As a 
result, many studies have been conducted to 
determine the factors that influence the populations 
of microbes. In an agriculture experiment lead in 
China, field equipment was used to alter the physical 
properties of the soil to determine how different 
levels of soil bulk density affect the microbial 
populations underground (Li,2002). The number of 
bacteria and actinomycetes were measured during 
the plant-growing season periodically. It was 
observed that as the bulk density increased, the 
amount of microbes decreased. The graphs in the 
next panel show how the microorganisms decreased 
through the season as found in Li’s study.  
 

Left: Areas circled in blue are  
the collection sites from NYBG 

Right: A chart of core location  
and the description of the soil  
and area where it was taken 

 When collecting the soil core samples, we took 
note of the density (whether it was loose or compact) 
of the soil that we collected. We want to conduct a 
study similar to the study in China. We want to see 
how soil density affects the population densities of 
different microbes.  We hope to have our soil cores 
sent to a lab in order for the microbes living in them 
to be identified by their DNA sequences. This will 
give us an understanding of what types of microbes 
can thrive in different types of soil. From there we 
can see how the microbial populations through the 
different areas in New York Botanical Garden differ.  
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Undisturbed soil samples can accurately portray the 
microbial life in a specific location. Soil samples were 
collected in 24 hours at various locations in the NYBG: 
•Rose Garden 
•Old Growth Forest 
•Native Plant Garden 
 
 
 
 
 
 
 
 

 
 

 
 

Process of Collecting Data 
•Soil cores were pushed 15 cm in the dirt, removing the soil 
for study 
•Images of the hole and the sky directly above the hole 
were recorded 
•Holes were refilled with surrounding soil to minimize the 
environmental disturbance 
•Soil samples were sent to the lab for examination and 
identification using DNA sequencing 

Methods 

Left: A soil core from 
 the old growth forest 
Right: A core from the  
Native Plant Garden 

Native Growth Forest: 
taken by Fabiha Saiyed 

Native Plant Garden: taken 
from NYBG website 

Graphs  

Figure 2. This graph shows the 
population of bacteria  averaged 
as a function of soil bulk density 
at the four different stages of 
plant growth(Li,2002). 

Figure 1. This graph shows the 
population of actinomycetes as a 
function of soil bulk density at the 
plant growth stage of the 6 fully 
expanded leaf (Li,2002).  

Figures 3, 4, 5. The graphs show the different 
types of bacteria found in the three locations of 
the NYBG. Bacteria were included based on 
population and were identified with the most 
specific order of taxonomy given, those with the 
same genus with no species were given a 
number. The Native Garden and the Rose 
Garden commonly saw Rhodoplanes and 
Bradyrhizobiaceae and the Old Growth Forest 
saw Conexibacteraceae and Bradyrhizobiaceae, 
as indicated on the charts.  
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