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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.




Origins of Phenology
» Observations used by hunter-gatherers
 Important in early agriculture

Ohio’s Phenology Calendar
Google: GDD OSU

PHENOLOGICAL CADEN

Emta your 2ip code and obain a dlly calendar of ol the
2 e ycando:

Please enter your 5.digit Ohio zip code and the
comulative GDD for that date wil be culculaled

Zip Code:  [44223

Date: 4/21/2007

Degree Day Overview

o

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

Avg. daily temp — 50F = DD
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e ?henologf\.);_

, written records from
- Cherry blossom observatio
9th century AD to to

n the US:

John Bartram
Henry David Thoreau 0’s)
Aldo Leopold (early 2 ‘h ent ry)

arl Linnaeus, 19 Iocatdié"Swe len e 1700%)
ert Marsham and f; lrﬂEngIand

1736 through 195 N -
(late 1700 s) J

"™

Key Premise:

Development rate
of plants and
insects is
temperature
dependent.

Degree Day
March Example
March 6 March 7
High of 60, low of 40 High of 70, low of 50
* Base temp is 50 * 70+ 50=120
+ 60+50=110 + 120/2 =60
* 110/2=55 + 60 -50=10DD

* 55-50=5DD

Add yesterday’ s units,
gives us a running total
of 15 DD




May Example: 238 GDD

May 6 May 7

High of 80, low of 60 High of 86, low of 60
+ 80 +60=140 - 86 +60=146

* 140/2=70 * 146/2=73

* 70-50=20DD » 73-50=23DD

238 GDD + 20= 258 GDD 258 GDD + 23= 281
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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

IDegree Day Phenological Calendar - Windows Internet Explorer

Dl onde cogate edilpddd  wlsx
Ve FavorterTook e
¥t - ¢ vl searchvieb - 2 Ed- @ @ | Lhpwade your TookarNow! - CIMai = @y Yohoo!

Crosuhohtumds V6o b @ B - | T2 Socknarisw B oblcked ~ Ntk v ] Akerl (@ sendtor ) G osu >

B0 e

<o e

and Phenology:forf0hio]

L AAA

[HOME | GLOSSARY | ABOUT THIS PAGE | OARDC |

Enter your zip code and obtain a daily calendar of all the.
phenological events occurring in your area.

Please enter your 5.digit Ohio ip code and a date and the.
‘cumulative GDD for that date will be calculated.

Zip Code: (44223
Dated421/2007 ]
Desclopmentofthis websice v fundd by he USDA CSREES

hrough the orth Central IPM Grans Progran. Pheno
ta was obtained from research by Dan Herms & John Cardina,
and web site develspment was managed by David Lohne:
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March 19, 2012

Red maple, Acer rubrum

April 25, 2011
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March 19, 2011

Growing Degree
Days
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March 19, 2012
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...and create a biological calendar
to predict pest activity and schedule pest
management appointments.

Since plant development is temperature-
dependent, phenological events of plants
can also be used to track degree-days...

Key Phenological Events

First bloom: date first

“ﬂm bloom 197 flower on the plant opens to
ffirst bloom 198 reveal pistils and/or
ffull bloom 205 stamens.

full bloom

205

206

i Full bloom: date 95% of

flowers have opened
(1 out of 20 buds remains
closed).

“ﬁrst egg hatch 210

Red maple, Acer rubrum Corneliancherry dogwood, Cornus mas




Star Magnolia, Magnolia stellata

Border Forsythia,
Forsythia x intermedia

3/31/15

- —s Eastern tent caterpillar
egg hatch

Saucer Magnolia,
Magnolia soulangiana

Bradford Callery Pear,
Pyrus calleryana
‘Bradford’

European pine sawfly
egg hatch

Serviceberry,
Amelanchier spp.

PJM Rhododenron,
Rhododendron x ‘PJM’

Spruce spider
mite egg hatch




Redbud, Cercis canadensis
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Crabapple,
Malus spp.

Gypsy moth egg hatch

Common lilac, Syringa vulgaris

When red buckeye
(Aesculus pavia) blooms:

Hummingbirds
return




Black cherry, Prunus serotina
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Miss Kim Lilac

Syringa patula ‘Miss Kim’

Optimal timing for
aerial Bt applications
for gypsy moth

Oystershell scale
egg hatch

Black locust, Robinia
pseudoacacia

Adult emergence:
bronze birch borer,
emerald ash borer




Littleleaf Linden, Tilia cordata
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Egg hatch of soft scales

Key finding: phenological sequence
remains constant from year-to-year.

Sequence in 2002

Average Sequence, 1998 - 2001




OSU Phenology Garden Network
A state-wide network of identical gardens to quantify
geographic patterns of phenological and climatic
variation across Ohio.

OHIO

UNIVERSITY
EXTENSION |Coordinators: Dr. Dan Herms, Denise Ellsworth | OARDC

3/31/15

NPN: Lilac Observations

a chinensis 'Red Rothomagensis'

Ao 1901198 g 6 it ot

Phenology Garden Network
A state-wide network of identical gardens across Ohio, now
studying native plants and pollinators.

Agastache scrophulariifolia__| Blue Giant Hyssop

Dalea candida White Prairie Clover
Eryngium yuccifolium Rattlesnake Master

[ Eupatorium perfoliatum Common Boneset
Eutrochium purpureum Sweetscented Joe Pye Weed
Monarda fistulosa Wild Bergamot

Pycnanthemum muticum Clustered Mountainmint
Ratibida pinnata Pinnate Prairie Coneflower
Verbena hastata Swamp Verbena
Veronicastrum virginicum Culver's Root
Zizia aurea Golden Zizia

Coordinators: Dr. Dan Herms, Denise Ellsworth

For Students. For Teachers || Paricipate! v
General info
Reporting your observations is easy fo Go! SiTply mark the dates of e pheropnases of
irees, shrubs, o flowers in your communiy. See the Project BudBurst Aciviy Guide for
complete nformation Including a joumalfo help you note the phenological changes as
{ney occur trougnos the year

+ Report Your Observations Now!
« Login or Join! to become a Member

We have added a new feature to our site - member registration! By registering with us, you
can save your observafion site(s) and plani(s) that you are monitoring ihroughou the year
and for coming years. This aiso allows you to report the phenophical changes as they
occur each month!

Project BudBurst has targeted nafive trees/shrubs, native wildfiowers, and common exofic
weeds and omamentals for you o monitor throughout the year!

Google: Project BudBurst

2014 Live Map for Red maple:

Below you can view all observations that have been reported in 2014 for Red maple (If the map below is empty then there
have ot been any 2014 observations reported.)

Use the navigation buttons on the left to zoom infout and pan around. Click on each place marker to get detail information
about that observation.

, Leaf/Needles/Stalk ' Flower/Pollen Q Fruiting ' ov

| Red maple
| Acerrubrum
First Flower

Project BudBurst

10



Creating Your Own Calendar
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Ml Fortune favors the prepared
|_mind!

vJournal

a|wie|r|T|v]u|1]o]p)
Als|p|FlalH|Jlk

2 ARANANM <
Make your journaling Just openhtr;‘e app and
as easy as tweeting rtg, catch the moment.

Pen and paper record of observations

Photographic record using Evernote

0 B i wREA
BIyug s =EE=ES8—- 3B $06¢

11:38 AM %S pap

Reconstructing a record from photos

6/16/2013, Wooster OH. Stewartia pseudocamelia

Reconstructing a record from photos

mergence 970

1,010

1,047

1,073

Growing Degree
Days

T
1,115

1,158
1,170

1,251

1,347
1,349

o 1,920

6/16/2013, Wooster OH. Stewartia

11



THE OHIO STATE UNIVERSITY

PHENOLOGY GAR
e NETW

Plants, Pollinators and Citizen S|
COOPERATORS ~ DATAENTRY PLANTS LINKS + QUESTIONS NE

Pollinator
Monitoring
Instructions

Data sheet and
plant list
Resources
2015 Update: April 1 »
in Wooster

OHIOM

Elisworth

ladison Ave. | Wooster, OH 44691
3302633723 | ellsworth.2@osu.edu

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

Northern Lights
Fornythia

. g
‘ ’“i

Full boom. st boom it boom it boom

Speckled Alder

7 "
Jupances P Red Maple Star Magnolia || White Pine Weevil

adult emergence st boom eggharch Bt boom

Norwayale | Borde Foiia | ChanidesCuey | S ey

fll loom. fall bloom fllbloom it bloom full loom. first bloom st bloom
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PHENOLOGY GARDEN

NETWORK

Plants, Pollinators and Citizen Science

HOME COOPERATORS -~ DATAENTRY PLANTS LINKS -~ QUESTIONS NEWS

Home

There's no place like it!

Introduction to Phenology

Ohio State Phenology Calendsr, i

Using Plant Pest Activity, Daniel A. Herms (book chapter from
Tactics and Tools for IPM, MSU)

Ohio State Phenology Network: Plants, Polinators and Cii

Prenclogy PowerPoin embedded below,Denise Elsworih Cick o setings wheel o dowload e
@980

e work s lcensed under
srnptona! Lemse

-

N\
fdar
s 4

P

Denise Ellsworth
Program Director, Honey Bee and
Native Pollinator Education

THE OHIO STATE UNIVERSITY Extension/Entomology
COLLEGE OF FOOD, AGRICULTURAL, Beelab osu edu

AND ENVIRONMENTAL SCIENCES
Ellsworth.2@osu.edu
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