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Phenology: Nature’s Calendar 

Denise Ellsworth 
Ohio State Extension/Entomology 

Spring?!? 

Phenology: not the bumps on your head! 
 

From Greek words  
“phaino” (to show or appear) and 
“logos” (to study) 
 

• The study of recurring biological 
events. 

• The study of cyclic events of 
nature in response to seasonal 
and climatic changes in the 
environment. 

• The sequence of natural events 
through the season. 
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Origins of Phenology 
•  Observations used by hunter-gatherers 
•  Important in early agriculture  

Science of Phenology 
 
- China, written records from 11th century BC 
- Cherry blossom observations in Japan from 

 9th century AD to today 
- Carl Linnaeus, 19 locations in Sweden (late 1700’s) 

- Robert Marsham and family in England 
 1736 through 1958  

- In the US: 
 John Bartram (late 1700’s)  
 Henry David Thoreau (1840’s)  
 Aldo Leopold (early 20th Century)   

 

Ohio’s Phenology Calendar 
Google: GDD OSU 

Key Premise: 

Development rate 
of plants and 
insects is 
temperature 
dependent. 

Daily temperature readings can be used to 
calculate growing degree-days, which is a 
measure of accumulated heat. 

Avg. daily temp – 50F = DD 

Degree Day Overview Degree Day  
March Example 

March 6 
High of 60, low of 40 
•  Base temp is 50 
•  60 + 50 = 110 
•  110/2 = 55 
•  55 - 50 = 5 DD  

March 7 
High of 70, low of 50 
•  70 + 50 = 120 
•  120/2 = 60 
•  60 - 50 = 10DD 
 
 
Add yesterday’s units, 

gives us a running total 
of 15 DD 
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May Example: 238 GDD 

May 6 
High of 80, low of 60 
•  80 + 60 = 140 
•  140/2 = 70 
•  70 - 50 = 20 DD 

238 GDD + 20= 258 GDD  

May 7 
High of 86, low of 60 
•  86 + 60 = 146 
•  146/2 = 73 
•  73 - 50 = 23DD 

258 GDD + 23= 281 
 
 

Dr. Dan Herms, Calendar Development 

5 Years data collection at 
Dow Gardens in Michigan 
and 5 years data collection 
at Secrest Arboretum, Ohio 

Google: GDD OSU 
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March 19, 2012 March 19, 2011 

Red maple, Acer rubrum 
March 19, 2012 

April 25, 2011 March 20, 2015 
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Since plant development is temperature-
dependent, phenological events of plants 
can also be used to track degree-days… 
 

…and create a biological calendar             
to predict pest activity and schedule pest 
management appointments. 

Gaylord Desurmont 

Gaylord Desurmont 

First bloom:  date first 
flower on the plant opens to 
reveal pistils and/or 
stamens. 

Full bloom:  date 95% of 
flowers have opened         
(1 out of 20 buds remains 
closed). 

Key Phenological Events 

Red maple, Acer rubrum Corneliancherry dogwood, Cornus mas 
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Star Magnolia, Magnolia stellata 

Border Forsythia,           
Forsythia x intermedia 

Eastern tent caterpillar 
egg hatch 

Saucer Magnolia, 
Magnolia soulangiana 

Bradford Callery Pear, 
Pyrus calleryana 
‘Bradford’ 

European pine sawfly 
egg hatch 

PJM Rhododendron, 
Rhododendron x ‘PJM’ 

Serviceberry, 
Amelanchier spp. 

Spruce spider 
mite egg hatch 
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Redbud, Cercis canadensis 

Gypsy moth egg hatch 

Crabapple, 
Malus spp. 

Common lilac, Syringa vulgaris 

Pine needle scale egg hatch 

When red buckeye  
(Aesculus pavia) blooms:   

Hummingbirds 
return  
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Black cherry, Prunus serotina 

Optimal timing for 
aerial Bt applications 
for gypsy moth 

Miss Kim Lilac  

Syringa patula  ‘Miss Kim’ 

Oystershell scale 
egg hatch 

Black locust, Robinia 
pseudoacacia 

Adult emergence:  
bronze birch borer, 
emerald ash borer 
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Littleleaf Linden, Tilia cordata 

Japanese Beetle adult emergence 

Egg hatch of soft scales  Key finding:  phenological sequence 
remains constant from year-to-year. 
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OSU Phenology Garden Network 
A state-wide network of identical gardens to quantify 

geographic patterns of phenological and climatic 
variation across Ohio.  

Coordinators:  Dr. Dan Herms, Denise Ellsworth 

NPN: Lilac Observations  
Syringa chinensis 'Red Rothomagensis'  

Google: Project BudBurst 

Project BudBurst 
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Creating Your Own Calendar Pen and paper record of observations 

Photographic record using Evernote Photographic record using Evernote 

Reconstructing a record from photos 

6/16/2013, Wooster OH. Stewartia pseudocamelia 

Reconstructing a record from photos 

6/16/2013, Wooster OH. Stewartia 
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End of Talk 

95% of attention spans have withered or 
dried and PowerPoint display has ended. 

End of Talk 

95% of attention spans have withered or 
dried and PowerPoint display has ended. 

Ohio State Phenology Calendar: 
New and Improved (coming in April!) 

 
Extension/Entomology 
Beelab.osu.edu 
Ellsworth.2@osu.edu 

Denise Ellsworth 
Program Director, Honey Bee and  
Native Pollinator Education 


