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• Soil represents 

one of the 

largest stores of 

carbon

• Major contributor 

to terrestrial 

carbon fluxes

http://www.tececo.com/images/graphics/carbon

%20cycle/SoilCarbon.jpg



• Mineral component

• Organic component

•Labile organic 

matter

•Recalcitrant 

organic matter

•Living portion

http://soils.usda.gov/sqi/concepts/soil_biology/i

mages/soil_f1.gif



• Decomposition is the breakdown of 

organic molecules into carbon dioxide 

(CO2) and water

• decomposition ≈  microbial respiration



• CO2 is a greenhouse 

gas

• Greenhouse gases 

trap heat 

• Temperatures can 

increase 



• An increase in temperature will 

lead to increasing microbial 

activity

• Increasing activity will increase 

decomposition rates

• More decomposition leads to 

more CO2

• More CO2 leads to higher 

temperatures

• Self-perpetuating cycle

More CO2

Increase in 
temperature

Increase in 
microbial 
activity

More
decomposition



• Soil microbes will respire more with elevated 

temperatures

• After sufficient time soil microorganisms can 

acclimate (adjust) to elevated temperatures

•Reduction in metabolic processes

•Reduction in respiration (CO2 production)

• Acclimation could reduce the self-perpetuating 

cycle 



• Rates of decomposition will increase with 

increasing temperatures

• Soil microorganisms will acclimate to elevated 

temperatures



Photos courtesy 

of Colin Tucker



• “Dirt-in-jars”

• 3 temperatures

1, 10, 20 ˚C

• 2 Substrate 

treatments

•Water (control)

•Water + Glucose

• 8 replicates of each 

treatment



• Respiration was measured 

at day 1, 2, 4, 10 and 28

• Samples flushed with CO2

free air

• 15 mL air samples 

collected after one hour 

• Analyzed CO2 using an 

infrared gas analyzer 



• Day 30

• Either water or sugar 

added

• Temperatures 

switched

• 6 hours later 

respiration 

measurements were 

taken
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Respiration rates increase with increasing temperature and substrate addition.



0.0E+00

2.0E-05

4.0E-05

6.0E-05

8.0E-05

1.0E-04

1.2E-04

1.4E-04

1 2 3 4 5 6 7 8 9 101112131415161718192021222324252627

R
e
sp

ir
a

ti
o
n

 R
a

te
 

(µ
m

o
l

C
O

2
 g

-1
 s

e
c-

1
)

Days

1S

1C

10
S
10
C
20
S
20
C

Respiration increases with increasing temperature

Sugar addition had a greater effect



Acclimation
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• Decomposition rates do increase with 

increasing temperatures

• Substrate addition can mask the effects of 

temperature 

• Soil microorganisms can acclimate to 

elevated temperatures
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