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Abstract

Soil microbes are taxonomically diverse and abundant and play

instrumental roles in nutrient cycling. Although there has been a plethora

of research analyzing the activity of soil microbiomes, it is challenging to

quantify microbes accurately.

The purpose of this research is to compare the microbial abundances

using two methods from soil samples collected from the Ponderosa Pine

Forest and Mixed Conifer Forest ecosystems in Flagstaff, Arizona. Cells

were enumerated using fluorescence microscopy and qPCR was used to

determine total 16S rRNA gene abundance.

We predict that microbial abundance will be higher in the Mixed Conifer

soil, due to the higher plant density. These findings will pave the way

towards future research on microbes and their influence on

biogeochemical cycles.1
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These findings in related to cell enumerations and 16S rRNA copy numbers will foster support for other extended research on determining activity of

different microbial populations in soil, in a quantitative manner, especially in the microbial populations in higher elevations.

Future Research

Sample Collection

• 8 samples were collected from four 
cardinal directions at each site.

Cell Enumeration and 
Fluorescent Microscopy

• Soil Slurry Prep

 1-1.5g of soil

Phosphate-buffer Saline 

Paraformaldehyde. (4%)

• Preparation of filter tower setup:

 0.2um polycarbonate filter 

• Into the filter tower: 

• Cells were stained with SYBR GOLD 
Nucleic Acid stain.

• Cell Enumeration

 Cells were counted through the 
microscope, under the oil immersion 
at  x1000, 

Method used was a slight modification 
of McMurdo LTER and Purcell 
(unpublished)

qPCR determination of 16S 
rRNA copy number

• DNA extraction and purification

• Standards were calculated.2

• The qPCR proceedings:

Picture pending-

the sampling

Picture pending –

the filter tower

setup/

microscopy, if

possible

• The study sites were

the two highest

elevation sites of

the C. Hart Merriam

Elevation gradient.

• Studies comparing

these two methods

(Cell enumeration

and 16S rRNA

copies) lack in soil

research.

• The objective of this

study is to determine

the relationship

between these two

measures.
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Fig 3 – Shavindi collecting 

samples from the ponderosa 

pine site.

Fig 5 : The fluorescent 

microscope setup used 

for enumeration.

Fig 6 :The filtration setup 

used for cell enumeration.

Fig 7: PowerSoilTM DNA 

extraction kit used in the 

analysis.

Fig 8 : BIORADTM

MyCycler

PCR setup used in 

the amplification of 

the DNA samples. 

Fig 9: BIORADTM CFX384 Real time qPCR setup used in 

the quantification of the templates.

Fig 10 : Cell enumeration results aided by fluorescent microscopy of 

the soil replicates taken from the C. Hart Prairies site 

• The qPCR quantifications for Bacterial 16S rRNA for the two sites

are to be determined.

Fig 4 : The soil samples 

collected from the sites.

Fig 1: Mixed Conifer Site, Flagstaff, AZ Fig 2: Ponderosa Pine Site, Flagstaff, AZ
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