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Measuring Soil Gases 

picture a huge expanse of 
pasture grass, or a field of 
cotton. Millions of roots 
under the peaceful soil 

surface generate carbon dioxide that 
moves through the soil, preventing 
growth of certain fungi and bacteria 
while helping others to thrive. 

Because bare ground doesn't 
have this much action, Iraj Misaghi, 
a plant pathologist in the College of 
Agriculture at the University of 
Arizona, is studying carbon dioxide 
and oxygen concentrations in soil 
under turfgrass to find out why. 

Using funnels placed in both 
unplanted ground and in plots 
covered with turfgrass, Misaghi and 
his assistants are extracting gas 
samples to measure the concentra- 
tions of oxygen and carbon dioxide 
they contain. 

The amounts can see -saw. 
Normally oxygen occupies about 21 

percent of the atmosphere above 
ground, while carbon dioxide 
occupies only 0.03 percent. But 
underground, the oxygen level can 
drop to below 10 percent, while 
carbon dioxide can increase to more 
than 10 percent. 

As these concentrations change, 
the fungi, bacteria and microorgan- 
isms in soil and around plants react 
to these shifts. Both beneficial and 
harmful microorganisms thrive or 
fail in the soil depending on the 
concentration of oxygen and carbon 
dioxide underground. 

"Some microorganisms are 
harmful," Misaghi said. "When the 
levels of these two gases change, 
this could be either beneficial or 
detrimental, depending on the 
consequence of these changes on the 
desirable or undesirable microbes." 

"Many plants also can suffer 
from high levels of carbon dioxide 
and low levels of oxygen," Misaghi 
said. 

Generally, the deeper the soil, the 
less oxygen is available, and the 
more carbon dioxide is present. 
Previous research on gas levels in 
soils has focused on non -cultivated 

Both beneficial and harmful micro- 

organisms thrive or fail in the soil 
depending on the concentration of 
oxygen and carbon dioxide under- 

ground. 

soils. Until now, Misaghi says, no 
one has really measured the differ- 
ences in the gas concentrations in 
both bare ground and in cultivated 
soil occupied by plant roots. 

"We chose turfgrass because the 
roots are almost right next to each 
other," Misaghi said. "Turf has a 
good root density for the study." 

The research occupies 12 experi- 
mental plots at the recently complet- 
ed Karsten Laboratory for Turf 
Research, in Tucson. The facility is 
part of the UA College of Agricul- 
ture. Misaghi planted turf -type 
perennial rye in six of the plots, 
leaving the other six empty. 

In the center of each plot special 
funnels were buried upside down at 
depths of four and eight inches. 

Plastic tubing extends upward 
through the soil from the stems of the 
funnels, with surgical tubing attached 
to the free end. Only the surgical 
tubing protrudes above the soil line. 

Every other week Misaghi and 
his assistants insert syringes into the 
surgical tubing to extract samples of 
the gas that collects inside the 
funnels. They inject the samples into 
a device known as a gas chromato- 
graph to measure the concentrations 
of the gases. Readouts change 
depending on the presence or 
absence of plants, soil temperature, 
soil moisture and depth. 

Preliminary results show signifi- 
cant differences in gas concentra- 
tions between cultivated and non - 
cultivated soils. Soils with growing 
plant roots have higher levels of 
carbon dioxide and lower levels of 
oxygen than bare ground without 
living plants. 

The research has another implica- 
tion as well. 

"Nowadays, with all the discus- 
sions about the role of carbon 
dioxide in the greenhouse effect, it's 
good to know how much plant roots 
contribute to increases in carbon 
dioxide levels in the atmosphere," 
Misaghi said. 

Contact Dr. Iraj Misaghi at 115 
Forbes Bldg., University of 
Arizona, Tucson, Az 85721, or 
call (602) 621 -7156. 
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