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• T H E D O C T O R IS IN T H E H O U S E 

lemperature is the driving 
force for all biological activ-
ity. It defines the o p t i m u m 
range for turfgrass growth. 
Turfgrass stress occurs out -
side those ranges. Wi th sum-

mer temperatures upon us, I t hough t it might 
be a good t ime to look at the impact of tem-
perature on the turf. 

Solar radiation is the source of heat bui ldup 
in the turf, which helps explain why snow 
melts at temperatures below freezing on 
bright, sunny days. Conversely, the processes 
of transpiration and conduction/convection 
dissipate the heat f rom solar radiation, lower-
ing the turf or canopy temperature. 

W e can pred ict turf canopy temperatures 
under various environmental conditions by 
using solar radiation, transpiration and con-
duction/convection. Listed below are com-
m o n scenarios that occur dur ing summer: 

1. O n a clear, sunny day, with no breeze 
(still conditions) and adequate soil moisture 
(for transpirational cooling), the canopy tem-
perature will be 15 degrees Fahrenheit higher 
than the air temperature. 

2. O n a clear, sunny day, with a slight 
breeze (4 to 5 mph) and adequate soil mois-
ture present, the canopy temperature will 
approximate the air temperature. 

3. O n a cloudy day with no breeze and 
adequate soil moisture, the canopy tempera-
ture will approximate the air temperature. 

From the above scenarios, you can see the 
impact of solar radiation on canopy tempera-
tures. Solar radiation can raise the canopy 
temperature 15 degrees F above the air tem-
perature. O n cloudy days with less solar radia-
tion, the temperature of the canopy doesn't 
raise m u c h above the air temperature. 

T h e impact of air movement is extremely 
impor tant in canopy temperatures. A slight 
breeze can reduce canopy temperatures by as 
much as 15 degrees F on sunny days. In re-
search studies looking at the impact of fans on 
cooling turf, that 15-degree reduction is not 
u n c o m m o n . 

In the previously ment ioned examples, the 
assumption was made that soil moisture was 

Of Temperature 
and Turfgrass 
BY K A R L D Ä N N E B E R G E R 

SOLAR RADIATION 

CAM RAISE CANOPY 

TEMPERATURE 

15 DEGREES ABOVE 

AIR TEMPERATURE 

not limiting and transpiration wouldn ' t be 
expected. In cases where soil moisture is limit-
ing, the canopy temperature can well exceed 
20 degrees F. 

Soil temperatures can greatly affect turf-
grass health dur ing summer heat. Soil tem-
peratures arc more important in determining 
the health status of turfgrass plants than air 
temperatures. W h e n the average daily soil 
temperatures exceed 70 degrees F, the poten-
tial exists for a 50 percent loss/reduction in the 
root system of a cool-season turfgrass, such as 
creeping bentgrass. 

T h e "70 degree rule" is a good indicator 
that once soil temperatures reach this level, 
management practices — especially mechani-
cal practices — need to be adjusted for the 
fact that the turf is entering the summer tem-
perature stress phase. By knowing the impact 
of soil temperature on root growth, we can 
introduce management practices to delay the 
onset of root decline. Cor ing prior to the stress 
period may delay the rise in soil temperatures. 
At this time, nightt ime temperatures might 
still be relatively cool. By coring, the cooler 
night temperatures may delay the increase in 
soil temperatures. 

O n warm-season turfgrasses, soil tempera-
tures that average 75 degrees F can help define 
the start of opt imum growing conditions. For 
example, the establishment of hybrid bermu-
dagrass by sprigging coincides with 75 degrees. 

Managing turf under temperature stress is 
difficult dur ing the summer . Temperature , 
however, is predictable and can provide us 
with a few hints of what it's doing to the turf. 

Karl Danneberger, Ph.D., Golfdom's science editor 
and a turfgrass professor from The Ohio State Uni-
versity, can he reached at danneberger.l@osii.edu. 
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