
Forage Fact # 5 

Compost Temperature 

Introduction 
The temperature of a compost pile is a 
good indicator of what is happening at 
the microscopic level.     Manure heats 
up because microorganisms are eating  
degradable material.   
 
These microbes are happiest between 
43 - 66°C.  If the microbes get too hot, 
too cold, or they run out of nutrients or 
air, they will stop doing their job.  
Turning the compost piles can help 
prevent this from happening. 
 
We hope to show the benefits of 
turning compost piles both intensively 
with the turner and with a tractor.  We 
also want to show how carbon plays a 
role in the composting process. 
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Our Composting Projects 
 

Over the past two summers, we have done 
various projects on compost temperature.  In 
2008, the temperatures were monitored at 
Rick Kantz’s, where he was using PRFA’s 
compost turner to aerate his compost 
windrows.  We compared different 
frequencies of turning as well as the amount 
of straw (or carbon) in the piles with the 
efficiency of the composting process. 
 
In 2009, we monitored the temperatures at 
Glenn Hogberg’s compost site, where we 
wanted to determine the benefit of turning 
compost piles a few times using a tractor 
rather than using the compost turner.   
 

PRFA’s compost turner being used 

at Rick Kantz’s compost site  

Glenn Hogberg turning a 

compost pile with his tractor 

fitted with a front-end loader 

 

Location:  Hogbergs’ Ranch and Rick 

Kantz’s 
 

Manure Type: Cattle manure mixed with 

straw bedding 

The effect of temperature on the      

composting process.   

Temperature Result 

Above 70°C Microbes die 

55 - 70°C 
Pathogens are 
inactivated 

50 - 60°C 
Weed seeds are 
inactivated 

Below 40°C 
Slow  composting 
rate 



Page 2 Compost Temperature 

Is Carbon the Key? 
 
D Row No Straw Added 
 

This pile just didn’t seem to 
be able to heat up above 
40°C.  Lab analysis of the 
compost suggested that 
there was not enough 
carbon (in our case, straw) 
in comparison to the 
nitrogen levels (C:N).  So, 
the pile was divided into two 
parts, and to one half we 
added straw bedding before 
turning the pile so it would 
be well mixed. 
 

D Row After Straw Added 
 

The half of the D pile that 
had straw added to it 
showed a considerable 
increase in temperature.  
The temperatures remained 
above 50°C, and were 
above 60°C for most of the 
composting process.  The 
main complaint was that 
adding straw after the rows 
were already formed 
required a fair amount of 
time and labor. 
 

Turning the Rows 
 
When the correct amounts 
of all the ingredients were in 
the compost, turning the 
rows was an effective way to 
keep the temperature of the 
pile between the optimum 
range of 50 - 70°C.  The 
turning increased air flow 
and porosity through the 
pile, which gave the bacteria 
more oxygen to consume.   
However, turning the pile 
that didn’t have enough 
carbon in it had little effect 
on the temperature of the 
pile. 
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Rick Kantz using 

PRFA’s compost 

turner to incorpo-

rate the straw 

which was spread 

on top of the  

windrow with a 

bale processor 

after it had already 

been windrowed.  

It may have been 

easier to add 

straw as a base at 

the beginning of 

the windrowing 

process. 
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What we saw at Hogbergs’ 
 

The piles at Hogbergs’ were too large to use the compost 
turner at about two to three times the height of the piles at 
Kantz’s.  Turning with a tractor was a lower-cost, time, and 
labor alternative for composting manure. 
 
The first measurements taken in the spring before the 
compost piles had been turned were between 30 and 40°C 
(86-104°F).  After their first turn the temperatures rose 
between 15 and 25 degrees.  The inside of the piles were 
generally cooler than the outsides of the piles, and when we 
took a cross-section, the inner core of the pile that couldn’t 
be reached by the tractor was wet, cool, and inactive.  The 
top of the pile seemed to be composting well though, and 
the turning helped to keep the temperatures at around 55°C. 

Megan Harwood taking a temperature of the 

top of the Baby pile at the Hogbergs’. 
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Measuring compost temperature 

with a digital probe. 

Temperature graph of the larger “Mama Pile”. “50cm Middle” refers to the 

average temperature measured at 50 cm deep from the mid-section of the 

compost pile. 

Temperature graph of the smaller “Baby Pile” which was turned three 

times with Glenn Hogberg’s tractor. 

A profile of the dense, unturned inner 

core of the Mama pile.  The lighter     

coloured sections of straw and manure 

are virtually unchanged since the pile 

was first made. 



Compiled by:  Megan Harwood, Courtney Thompson, Vicki Moser & Sandra Burton in July 2008 & 2009. 
Compost, Compost Tea, & Manuring Project Funded in 2009 by:  

Peace River Agriculture Development Fund 
With Contributions from: Bickford Farms, Bill Wilson, Glenn Hogberg, Pacific Soil Analysis, Soil Foodweb Lab 

  Forage Facts Funded by: all the donators and supporters  
at the Forage Goods & Services Auction on Feb 16, 2008. 
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Carbon to Nitrogen Ratio (C:N) 
 

Most kinds of manure have a good supply of nitrogen, 
but they do not have enough carbon to for the 
microbes, which need 20 to 25 times more carbon than 
nitrogen.  This is why straw bedding had to be added to 
achieve the minimum C:N ratio of 20:1.   
 

During the beginning, the C:N ratio in the windrow was 
too low (there was not enough carbon), and so the 
excess nitrogen was going into the air as gaseous 
ammonia instead of aiding in the composting process.  
It would be like a human trying to survive on only 
apples!   
 

To reduce the time and labor involved in adding straw 
to the windrows, Kantz suggested adding the correct 
amount of straw to the manure before it is formed into 
windrows so that you wouldn’t have to use a bale 
processor.   

Final conclusions 
 

Although composting involves a lot of complex 
processes, monitoring the temperatures of the 
piles gives us clues about what is going on.  The 
evidence that something has changed in the pile 
on a microbial level is a change in temperature.  
Instead of using an expensive oxygen meter to 
measure the oxygen levels in the piles, you can 
guess that the microbes are running out of oxygen 
as the temperatures decrease.  If turning doesn’t 
help the problem, that suggests that either the C:N 
ratio or the moisture content of the pile is to 
blame.   
 

For more information on composting, visit: 
 

w w w 1 . a g r i c . g o v . a b . c a / $ d e p a r t m e n t /

deptdocs.nsf/all/agdex8875 
 

eap.mcgill.ca/MagRack/COG/COGHandbook/

COGHandbook_1_4.htm 
 
Look for an upcoming forage fact on killing weed 
seeds by composting manure! 

Benefits of Turning Compost Piles 
 

Ideally, by turning compost piles, air is mixed in evenly 
throughout the pile, delivering much-needed oxygen to 
the microbes.  However, too much aeration can cause 
the material to dry too quickly and can decrease the 
temperature. 
 

When using the compost turner, the windrows have to 
be smaller in height and width, but they may be as long 
as the space allows.  The turner causes maximum mix-
ing of the materials and eliminates dense clumps of 
straw and manure.   
 

Turning the piles only a few times with a tractor showed 
improvement in the composted material.  There were 
more clumps than would be left from the turner, but 
there was still an increase in porosity and aeration.  
The biggest problem was that the piles were too large 
for the tractor to be able to lift the entire thing from the 
bottom and turn them, so only the top 2/3 of the pile 
was mixed thoroughly.  The inner core of the pile could 
not be reached by the bucket of the tractor, and so over 
time it became compacted so that there was no aera-
tion, which stopped microbe activity.  This problem 
could be avoided by decreasing the size of the compost 
piles or using a larger tractor or loader. 

A comparison of the outside of Hogberg’s pile which 

was turned with a tractor three times (left) versus the 

inside of the pile which remained unturned because 

of the limitations of the tractor due to the size of the 

piles (right).   

Turned Unturned 


