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Biology of Eastern North America Redbud,
Cercis canadensis Linnaeus, 1753 (Fabaceae)

https:l/comins.wikimedia.org/wikiIFiIe:Redbud»&Jit.jpg

2a 2 .

Branches of redbud at Nixon Park, Jacobus, PA. ote absence of seed pods.



B 7 veeeks S P Late Spring Frost in 2020 Possibly Killed
”Reproductlve Org snf Redbuds

| 3 weeks earier

2 weeks earier

1 week earlier

no difference e nofruits in 2020
substantially fewer fruits in 2020
1 Me k late r o) approximately same amount of fruits in 2020
2 weeks later e more fruits in 2020
3 weeks later

Difference (in days) between the date of last frost in 2019 and 2020 (Data source: PRISM daily minimum temperature maps, Oregon State University). In 2020, the last freeze was over a month later than in 2019
in much of our study area.
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Is Flowering & Fruiting Timing Changing with
Increasing Global Temperatures?

g

1820’s Year Present




Some of the Committed Citizen Scientists

Corinne Fahs il

Xianzhen Zhou
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Photo: Sballal via Wikimedia Commons
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Eastern redbud open flower reports 2021
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Eastern redbud reports 2021

ACﬁ‘u’it}i’ Curves @ 2021: Eastemn redbud - Flowers or pollen cones
@ 2021: Eastern redbud - Open flowers or pollen cones
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Eastern redbud reports 2021

Activity Curves @ 2021: Eastern redbud - Fruits or seed cones
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Questions about redbud phenology

1. Does the timing of redbud flowering
vary by location or elevation?

2. Is there a cycle to abundant years of
redbud fruiting?

3. Has the timing of redbud flowering
and fruiting advanced in recent years?

Photo: Julle Makin, Wlldflowerorg
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Join The Redbud Phenology Project, a
Nature’s Notebook Campaign

laturess ;

A project of the USA-NPN
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USA National Phenology Network

ﬁ CELEBRATING 10 YEARS

> Collect » Store * Share
= Phenology data and information
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What is USA-NPN all about?

Informing Advancing Communicating Creating an

Decisions Science & Connecting Equitable &
Inclusive Network
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Why phenology?
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Phenology as an indicator

“Phenology...is perhaps the simplest process in which to track
changes in the ecology of species in response to climate change.”
(Intergovernmental Panel on Climate Change 2007)

www.usanpn.org n@ ﬂ
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The importance of long-term records

Sandhill crane and geese

arrival

2-3
W,
x%

61 years

—~

b- g
o

Photo: Journal Sentinel files Bradley, N.L., et al. 1999, PNAS
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How do you track plant and animal life cycles?
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P 26M records
T? R(a)%léj eOSO 22K observers

A project of the USA-NPN 17K sites

C
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<2,500

2,500 - 10,000
10,000 - 100,000
100,000 - 500,000

O
O 500,000 - 1,000,000

>1,000,000

Updated 10-22-21
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Join our data collection campaigns
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£ Pasky Plant Trackers
e [layfly Watch

Flowers for Bats

Cloned dogwood

¥4 Cloned lilac

I:l Mectar Connectors,
Green Wave,
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Explore the data with our Visualization Tool

e Seasonal Stories give you
quick access to curated
visualizations

* Data Explorer lets you select
data and create visualizations

data.usanpn.org/vis-tool

|
- mﬂii|u>»nww|»>\\||||||)|>H
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Explore how your data are used

SC IENTIFIC REPg}RTS

OFEN Asclepias Syriaca (Common ) _
Milkweed) flowering date shiftin | | Ecological Indicators
reSpOnSe to climate Change « Volume 109, February 2020, 105745

Aaron F. Howard

flammability in a dominant shrub

E species

Emery, Nathan * 2 @ Keely Roth °, Alexandria Lynn Pivov

FROM PRACTICE AND EDITOR'S CHOICE = @ Open Access @ (®

Using phenology data to improve control of
invasive plant species: A case study on Midway Atoll
NWR

Robert V. Taylor sz, Wieteke Holthuijzen, Ann Humphrey, Erin Posthumus

FoEs aalB

Article B Open Access @ ®

The primacy of bears as seed dispersers in salmon-
bearing ecosystems

Laurie E. F. Harrer, Taal LevigZ

ECOSPHER
Article & Open Access €@ @
Novel measures of continental-scale avian

migration phenology related to proximate
environmental cues

Jeffrey F. Kellys, Kyle G. Horton, Phillip M. Stepanian, Kirsten M. de Beurs, Todd
Fagin, Eli S. Bridge, Phillip B. Chilson

WWW.Usanpn.org

Flowering phenology indicates plant

How your data are being used

The plant and animal phenology observations that Nature's Notebook
participants have been contributing tell some interesting stories! We invite
you to read about some of our most recent discoveries from Nature's
Notebook data below. Check back often; we update this page frequently!

BACKYARD AND BOTANICAL DATA ENABLE THE STUDY OF RARE SPECIES
: Thanks to phenology observations from both

arboreta and those collected by Nature’s
Notebook observers, researchers were able to
predict how rare and understudied species may
respond to climate change. Collaborations with
botanical gardens and arboreta are critical to
continuing to build our understanding of
changing phenology.

NATURE’'S NOTEBOOK OBSERVATIONS ARE KEY TO INTERPRETING
INFORMATION COLLECTED BY SATELLITES AND AIRCRAFT
In this study, a research team evaiuated eight
approaches to identifying the dates of the starts
and ends of the growing season to MODIS
magery across United States. They compared the
estimates of start and end of season with
phenology observations contributed to Nature's
Notebook. The different approaches to
dentifying the start and end of the season
showed a great deal of variability in the dates
returned. The date identified as the start of the
season at a location varied by as much as 50 days between two approaches. The
authors of this study emphasize the importance of ground-based observations of
phenology, such as those contributed to Nature’s Notebook, in interpreting imagery
collected by remote instruments such as those borne on satellites

www.usanpn.org/nn/vignettes
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Steps for getting started

1.
2.
3.
4.
>.

Create a Nature’s Notebook account
Add a Personal Site

Add a redbud to your site

Record data on your redbud

Sign up for campaign emails

WWW.Usanpn.org



1. Create a Nature’s Notebook account

Nature's Notebook Home | USA-NPN Home = Help

> \ ,
- pature’s .
-notebook

OBSERVE EDUCATE FOR GROUPS MORE WAYS TO CONNECT

oy

Why Observe?

My Observation Deck
Learn How to Observe
The Plants and Animals

Join a Campaign

20 »

Become an observer today in 3 steps

© Join Nature's Notebook Set up your account Start Observing

WWW.USanpn.org §n n A‘a ﬂ
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1. Create a Nature’s Notebook account

Become an Observer

When you participate in the program, you'll go outside to obhserve nature in your
backyard or nearby area weekly and enter this information online.

Time commitment to...
Become an observer: Abcut 10 minutes

Observe: About 2 minutes per individual plant or animal (once you've familiarized yourself with the program and learned how to
observe).

For assistance with getting started visit our Learn How to Observe page where you will find step-by-step instructions and video
tutorials to help you through the process.

Become an observer today in 3 steps:

o Join Nature’s Notebook Set up your account Start observing!

+ To join, download the » Choose your site, the « Familiarize yourself with
Nature's Notebook mobile location where you our observation guidelines
app or sign up here. want to observe, such as and standardized

your backyard. phenoclogy protocols.
« All that's needed to join is

your name and email » Select species from our » Go outside, take

address. No previous Species List, or our observations of your plants
experience necessary. We Campaign Species, or animals using your
don't give personal identifying individual mobile device or use paper
information away (Read plants or animals you datasheets and then enter
our Privacy Policy). want to observe. your data online.

| pownLoaD THE moBE APe

-or -

VDI i DY

www.usanpn.org §n n® A
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1. Create a Nature’s Notebook account

@ Join Nature's Ne Set up your account Start observing!

User account

Login  Reguest new password

Username *

Spaces are allowed; SUNCUIION I ot alawed ercept for periods, NYpTers, apostiaphes, and Unwderscares.
adldress *

Vo crve =5y w101 b uBlicly viewble or dirBObed ovisde USATL

Confirm -tail adress »

e e g« vl o 10 confem 1 1 seruraTe

Passward ¢
Password strangth:

Confirm pessward *

Passorors st be at least 8 charactes,

Opt Out of Leadsrboard
Harre s Nateoz

e . shawn the semame and state, of cur most active obsSrers Selsct £ checkba
‘ot went your sccount ncluded on the leadsrboard,

Partner Groups
Obsarving with » Ml Geoup? Find pous geo e the be next 1 the group rame snd tave st the bottorm of the page.

4.CAST Project
AT.Seasons
Acer saccharum Phenclogy Tr
Arber Day Feundation
AdingtonRegionali
Audubon
AZWater scianca Conter
Baraboo Hills Research Collective
Blandy Experimental Farm
BLM Arcata Field Office
Borderlands Restoration
Botanic Gardens and Arboretums
Buffelgrass Monitoring Network Tuesan

Selected items (click an item to uncheck it)

- Wothing setected]

Terms of Use

1agrea with the UsA-1FH Wi

Validstion Question

fmrota abat

AT STATEMBT I chicion 5 pissusrte thefellowing Tis nfcematen callscion
A3 3. 51 teng 1674 and Feh and W e Coors ratan At Ve rspe 1 cloreary. W estrata dhat 41 2k sppr

e Gl 21 1
Senrahon Dt U318

LIS Ee—

Rt et Forirsa 1oe e

Ofcossre: o ding s i fermtion vty Peocle may
des a

v iy of the S L b ool ancsemes bt regiraticn, s/ eazerratanein
LturesHoteboos, port < parts st Unsrmarme and 2o

Www.usanpn.org
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2. Add a Personal Site

Join Nature's Notebook > @ Set up your account Start observing

On this page you'll specify your site and select a species, plants and/or animals.

eI S cCt a site that is:
* Convenient
Representative
Uniform Habitat
Appropriate Size

Choose your site, the place where you want to observe. A site should be convenient and easily accessible, such as yo
backyard, or a favorite trail or park. After you set up your account, you may change your site or add more sites at an|

Create site

* Site

£8 (&:0; home, offce, my front yard, etc. Note that your site name will be publicly visible on the USA-NPN Phenology Visualizg
andin data downloaded.)

Map Satellite

United States

Keyboard shortcuts | Map data ©2022 INEGI Imagery ©2022 TemaMetrics | Terms of Use

A Select a Plant

To select plant species you want to observe, type the common or scientific plant name in the "Plant Species" field and click th
want.

¥ Select an Animal

In the left box, select an animal(s) species that you will look for at your site. Click "Add to Checklist” to move them into the
right box checklist. Save your checklist.

Please create a site before contiuing to step B.

PROCEED TO STEP 3

Www.usanpn.org

NPN© A
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3. Add a redbud to your site

o )

: v, B0 Wl . [
P a Keyboard shortcuts | Map Dataf Terms of Use | Report amap error

¥ Select a Plant

To select plant species you want to observe, type the common or scientific plant name in the "Plant Species" field and click
the one you want.

* Plant Species

Cercis canadensis

* Nickname (®

eastern redbud-1

Your Plants

T0STEP 3

www.usanpn.org §npn® A
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3. Add a redbud to your site

Join Nature's Notebook Set up your account > B Start observing!

Congratulations, you're almest done. Once you've completed the two short items below on your own, yeu'll be able to
visit your observation deck to start making observations!

)
.4 Learn how to observe

Before beginning to observe, complete our Observer Certification Course. The Course will give you all the basics
needed to start observing.

IG= Create observation datasheets of your species

Print paper datasheets, take them outside to observe, fill out.
OR Or skip datasheets altogether, instead entering your observations via Android or iPhone app.

)
| co 10 voun ossenvaTioN DECK

About LJ;| ~C5|Go)‘ar | Accessib i‘_,'l Terms of Use

Nature's Notebook is a project of the USA National Phenology Network.

ZUSGS npns

science for » changing world

Natianal

NPN© /A

WWWw.usanpn.or .
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Nature's Notebook Home = USA-NPN Home = Help

Logout

“ nature’s
“note ook

OBSERVE EDUCATE FOR GROUPS MORE WAYS TO CONNECT

Home » Observation Deck
Observe

erintest-redbud’s Observation Deck
Why Observe?

— |
Become an Observer

My Courses My Observation Deck

Learn How To Observe
NATURE'S NOTEBOOK OBSERVER CERTIFICATION COURSE:

Module 1: How to Observe I:I
Module 2: Nature's MY ACCOUNT
Notebook Mobile App
You are currently logged in as
erintest-redbud
Module 3: Plant and
Animal Phenophases
Module 7: Practice Making REMINDERS TO OBSERVE
Observations

You are currently signed up for
weekly reminders to observe

The Plants and Animals

Leaderboards

emails.
Observations
Enter your observations below or via smartphone. You can edit the sites, plants or
animals you've selected anytime.
Sites My Plants & Animals Details for this Organism Enter Observations

eastern redbud-1
eastern redbud (Cercis

home canadensis) '
¥ L 4

.

ar ¥ ?

9. ¥

o Enter Observation Data »
Edit Site » Add or Edit Plants » Print Field Datasheet » Download My Data (0) »

Add a New Personal Site » Add or Edit Animals » :Ligét"!)‘e"c"’“a“ Definition Visualize My Data »

Personal Sites v eastern redbud-1

View Species Profile »

Sort Plants & Animals »
Print Field Datasheets »

i) > Nature's Notebook

apps for
and iPhone.

WWww.usanpn.org n n® A
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Already a Nature’s Notebook observer?

Observations

Enter your observations below or via smartphone. You can edit the sites, plants or
animals you've selected anytime.

Sites

Personal Sites

Mayfly test site
Mt Graham biologists field camj
Plant test site
Silver Street

Terra Alta

test

TWS 2012 Portland

Waverly Street

4 »

|

Edit Site »
Add a New Personal Site »

WWW.Usanpn.org

My Plants & Animals

pineneedle milkweed-1
honeybee

monarch

ocotillo front yard
American century plant 1
creosote bush side yard
ocotillo side yard
American kestrel

Anna's hummingbird

Sort Plants & Animals »
Print Field Datasheets »

Details for this Organism

pineneedle milkweed-1
pineneedle milkweed
(Asclepias linaria)

View Species Profile »
Print Field Datasheet »

Print Phenophase Definition
Sheet »

Enter Observations

Enter Observation Data »
Download My Data (4037) »
Visualize My Data »

@ » Nature's Notebook
mobile apps for
g A ndroid and iPhone.

A

ARIZONA

PN &

National B Phenclogy Network



4. Record data on your redbud

Eastern Redbud Datasheet

|Br&aklng leaf buds
| Leaves

| Increasing leaf size
|culurad leaves
|Fall|ng leaves

=J | -=J

=J

=J

=J

=J

J|3 | 33|13 |3[3F|3S3|3|3
2% 1 KL

y
y
y
y
y
y
y
y
y
y

=d| =

www.usanpn.org/nn/redbud

WWW.Usanpn.org

Phenophase

Flowers or
flower buds

Open flowers

Fruits

Ripe fruits

Recent fruit
or seed drop

Definition Photo (click to
enlarge)

One or more fresh open or unopened flowers or
flower buds are visible on the plant. Include
flower buds or inflorescences that are swelling or
expanding, but do not include those that are
tightly closed and not actively growing
(dormant). Also do not include wilted or dried
flowers.

One or more open, fresh flowers are visible on
the plant. Flowers are considered "open” when
the reproductive parts (male stamens or female
pistils) are visible between or within unfolded or
open flower parts (petals, floral tubes or sepals).
Do not include wilted or dried flowers.

One or more fruits are visible on the plant.

For Cercis canadensis, the fruit is a pod that
changes from green to purplish to dark brown
and, over time, splits open to expose the seeds.
Do not include empty pods that have already
dropped all of their seeds.

One or more ripe fruits are visible on the plant.
For Cercis canadensis, a fruit is considered ripe
when it has turned dark brown. Do not include
empty pods that have already dropped all of
their seeds.

One or more mature fruits or seeds have dropped
or been removed from the plant since your last
visit. Do not include obviously immature fruits
that have dropped before ripening, such as in a
heavy rain or wind, or empty fruits that had long
ago dropped all of their seeds but remained on
the plant.




4. Record data on your redbud

|Bmklng leaf buds
|Luvu

|lncraulng leaf size
|culurnd leaves
|Fall|nn leaves

3| 3
=d | -~

=
=J

= |
~J

S| 3
I | =3 -

y
y
y
y
y n?
y
y
y
y
y

S|3 |3
I I [ I

Flower and Fruit Phenophases

ne A
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4. Record data on your redbud

Paper datasheets and a web browser OR mobile app

Sites Plants & Animals e Review

\ ’
Trees and Shrubs oo BatULES ¢ e Observation
Directions: Fill in the date and time in the top rows and circle the appropriate letter in the column below. n Ot e Oo,k Nick Date 2022-1-4:14:42 v
y (phenophase is occurring); n (phenophase is not occurring); ? (not certain if the phenophase is occurring). Site:
Do not circle anything if you did not check for the phenophase. In the adjacent blank, write in the f intensity or e for this .
s Year eastern redbud-1 A 4
Observer:
Flowers or v @
flower buds

Open flowers “ @
SAENED ©
o (EHIEHIER ©

Recent fruit or

d
SR ©
m

o
8
o

o
2
@

:
:
=
3
=
:

- El Bl B H EIL
O[] 0| =] 0| =] 0] =[]

<< << << << <<
- =2 =1 Okl i E=]
<< << << << <<
s|(s|s|s]|3|s|3|s(3|o] 2
O[] o [ =] o [+] o [=2] o [=3]
<< << << << <<
s|s|3|s|3|s|3s|3(s] 3
Bl X1 BOY FCTERY B BRY XY BRY Y PRY
<< << << << <<
<< << xl<|<|< <<
s|s|3|s|3|s(a|a]|a]| ]
O[]0 | =] 0] 0] =] 0[]~
<< << |xl< << <<
s|o|3|a(als]|3|a|3|]
(s BC] O] (0] BICY BCY BICY BC) BCY PC) RS
<< <<« <l« << [<]<
Bl Hl-El Hl-EE
<< << x|« << <<

[af) EC) BCY B R B BRY B BRY PR PR
SIEIEIEIE B R
(s} EC1 Y T BOY G BIY BSCY Y PO R

Check when data entered online:

Comments:

www.usanpn.org §n n® ﬂ
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4. Record data on your redbud

Open flowers

Started between
Apr3and9

|

Started between
Apr3and 6

>
(8
c
Q
=
o
()]
|
G
(=T]
c
‘=
O
5=
| =
(]
=

28 29 30 31
March

Www.usanpn.org d A
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4. Record data on your redbud

2021: Eastern redbud - Fruits or seed cones

--------------------------------------------------------------------------------- T

2021: Eastern redbud - Ripe fruits or seed cones

------------------------------------------------------------------------------------------------------------------------- I

I I I I I I I 1 I 1 I 1
January February March April May June July August September October November December

US4 Narional Phenology Network, www. iranpr.org

WWW.Usanpn.org nQd A

Natlonal Phenology Network ARJZONA



4. Record data on your redbud

Flowers

Flowers or flower buds
One or more fresh open or unopened flowers or flower buds are visible on the plant. include flower buds
or inflorescences that are swelling or expanding, but do not include those that are tightly dosed and not
actively growing (dormant). Also do not include wilted or dried flowers

Open flowers

How many flowers and flower buds are present? For species in which individual flowers are clustered in flower heads
spikes or catkins (inflorescences), simpiy estimate the number of flower heads, spikes or catkins and not the number 95% or more -

of individual flowers
Lessthan 3:3 t0 1011 to 100101 to 1,.000: 1,001 to 10.000 More than 10,000

75-94%
Open flowers

One or more open, fresh flowers are visible on the plant. Flowers are considerad “open” when the
reproductive parts (male stamens or female pistils) are visible between or within unfolded or open flower
parts (petais, floral tubes or sepals). Do not indude wilted or dried flowers

50-74%

25-49%

What percentage of all fresh fiowers (buds plus unopened plus open) on the plant are open? For species in which
Individual flowers are clustered in flower heads, spikes or catkins (inflorescences), estimate the percentage of all

individual flowers that are open.
Less than 5% 5-24% 25-49% 50-74% 75-94% 95% or more

5-24%

Fruits Less than 5%

Fruits

One or more fruits are visible on the plant. For Cercis canadensis, the frult s a pod that changes from

green to purplish 1o dark brown and, over time, splits open 10 expose the seeds. Do not Include empty
ds that have akready dropped all of their seeds

Y Y Y Y

I I I I I 1 I 1 I

1 1
5 7 9 11 13 15 17 19 21 23 25 27
April

<

Status —» Y
1
3

How many fruits are present?
Lessthan3:31010:11 to 100101 to 1,000 1,001 to 10.000 More than 10,000

Ripe fruits
One or more ripe fruits are visible on the plant. For Cercis canadensis, a frult Is considered ripe when it
has turned dark brown. Do not include emply pods that have aready dropped all of their seeds

What percentage of all fruits {unripe plus ripe) on the plant are ripe?
Less than 5%; 5-24%; 25-49%; 50-74%; 75-94%; 95% or more;

< T
WWW.Usanpn.org Sn nQd A
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5. Sign up for campaign emails

Sign up for the Redbud Phenology Project
messages

You will receive the Redbud Phenology Project campaign messages
several times during the season with results, observation tips, and more
Photo: Thom Pennington

* Email

* First Name

Zip Code

www.usanpn.org §n n® A
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Test your skills!

Www.usanpn.org

Flowers or
flower buds

Open flowers

Fruits

Ripe fruits

Recent fruit
or seed drop

One or more fresh open or unopened flowers or
flower buds are visible on the plant. Include
flower buds or inflorescences that are swelling or
expanding, but do not include those that are
tightly closed and not actively growing
(dormant). Also do not include wilted or dried
flowers.

One or more open, fresh flowers are visible on
the plant. Flowers are considered "open" when
the reproductive parts (male stamens or female
pistils) are visible between or within unfolded or
open flower parts (petals, floral tubes or sepals).
Do not include wilted or dried flowers.

One or more fruits are visible on the plant.

For Cercis canadensis, the fruit is a pod that
changes from green to purplish to dark brown
and, over time, splits open to expose the seeds.
Do not include empty pods that have already
dropped all of their seeds.

One or more ripe fruits are visible on the plant.
For Cercis canadensis, a fruit is considered ripe
when it has turned dark brown. Do not include
empty pods that have already dropped all of
their seeds.

One or more mature fruits or seeds have dropped
or been removed from the plant since your last
visit. Do not include obviously immature fruits
that have dropped before ripening, such as in a
heavy rain or wind, or empty fruits that had long
ago dropped all of their seeds but remained on
the plant.
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Test your skills!

Flowers or
flower buds

Open flowers

Fruits

Ripe fruits

Recent fruit
or seed drop

One or more fresh open or unopened flowers or
flower buds are visible on the plant. Include
flower buds or inflorescences that are swelling or
expanding, but do not include those that are
tightly closed and not actively growing
(dormant). Also do not include wilted or dried
flowers.

One or more open, fresh flowers are visible on
the plant. Flowers are considered "open" when
the reproductive parts (male stamens or female
pistils) are visible between or within unfolded or
open flower parts (petals, floral tubes or sepals).
Do not include wilted or dried flowers.

One or more fruits are visible on the plant.

For Cercis canadensis, the fruit is a pod that
changes from green to purplish to dark brown
and, over time, splits open to expose the seeds.
Do not include empty pods that have already
dropped all of their seeds.

One or more ripe fruits are visible on the plant.
For Cercis canadensis, a fruit is considered ripe
when it has turned dark brown. Do not include
empty pods that have already dropped all of
their seeds.

One or more mature fruits or seeds have dropped
or been removed from the plant since your last
visit. Do not include obviously immature fruits
that have dropped before ripening, such as in a
heavy rain or wind, or empty fruits that had long
ago dropped all of their seeds but remained on
the plant.

Photo Credit: Chris Evans, University of lllinois, Bugwood.org
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https://www.forestryimages.org/browse/detail.cfm?imgnum=1346085

A couple things to remember about redbuds...

* Redbud trees may not flower until several years old
* Do not count winter flower buds until they swell

e Look for reproductive parts of flowers to know
when they are open

 Redbuds may hold onto empty seed pods all winter
— you should stop counting “Yes” to ripe fruits once
pods have released seeds

* |frecording leaf phenophases, note that young
leaves may appear red — this is not “colored leaves”
that occurs in late summer/autumn

* Consider selecting 2-3 individual trees at your site if
ou have them available Photo Credit: Wendy VanDyk Evans, Bugwood.org
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https://www.forestryimages.org/browse/detail.cfm?imgnum=1331007

Training materials and resources

natuge’s
note book

Directions.

As you report on phenophase status (Y. N or 7) on the datasheets,

refer to the definitions on this sheet fo find out what you should

look for, for each phenophase in each species. To report

the intensity of the phenophase, choose the best answer to the question below

the phenophase, if one Is included. Feel free not to report on phencphases or intensity questions
that seem foo difficult or time-consuming.

Breaking leaf buds

One or more breaking leaf buds are visible on the plant. A leaf bud is considered “breaki
green leaf tip is visible at the end of the bud, but before the first leaf from the bud has ur
expose the leaf stalk (petiole) or leaf base

How many buds are breaking?
Less than 3:3 t0 10:11 to 100:101 to 1,000 1,001 to 10,000 More than 10,000

Leaves

One or more live, unfolded leaves are visible on the plant. A leaf is considered “unfolded’
length has emerged from a breaking bud, stem node or growing stem tip, so that the lea
or leaf base is visible at its point of attachment to the stem. Do not include fully dried or

What percentage of the potential canapy space is full with leaves? ignore dead branches in your &
potential canopy space.

Less than 5% 5-24% 25-49%: 50-74% 75-94%. 95% or more

Increasing leaf size

Amajority of leaves on the plant have not yet reached their full size and are still growing
Include new leaves that continue to emerge at the ends of elongating stems throughout
season.

What percentage of fufl size are mast leaves?
Less than 25%25-49% 50-74%; 75-94% 95% or more

Colored leaves
One or more leaves show some of their typical late-season color, or yellow or brown due

other stresses. Do not include small spots of color due to minor leaf damage, or dieback
have broken. Do not include fully dried or dead leaves that remain on the plant

Taking the Pulse of Ou

Www.usanpn.org

Phenophase Definitions

What percentage of the potential canopy space & full with non-green leaf color? Ignore dead branches in your
estimate of potential canapy space

Less than 5%:5-24%. 25-49% 50-74%. 75-94% 95% or more.

Falling leaves

One or more leaves with typical late-season color, or yellow or brown due 1o other stresses, are falling o
have recently falien from the plant. Do not include fully dried or dead leaves that remain on the plant for
many days before falling.

Flowers or flower buds

One or more fresh open or unopened flowers or flower buds are visible on the plant. Include flower buds
or inflorescences that are swelling or expanding. but do not include those that are tightly closed and not
actively growing (dormant). Also do not include wilted or dried flowers.

How many flowers and flower buds are present? For species in which individual flowers are clustered in flower heads
spikes or catkins (inflorescances). simply estimate the number of flower heads, spikes or catkins and not the number
of individual flowers.

Lessthan3:3t0 10:11 to 100:101 to 1,000: 1,001 to 10.000: More than 10,000

Open fMowers

One or more open, fresh flowers are visible on the plant. Flowers are considered “open” when the
reproductive parts (male stamens or female pistils) are visible between or within unfolded or open flower
parts (petals, floral tubes or sepals). Do not Include wilted or dried Nowers.

What percentage of all fresh flowers (buds pius unopened plus open) on the plant are open? For species in which
individual flowers are clustered in flower heads, spikes or catkins (inflorescences), estimate the percentage of all
Iindividual flowers that are open.

Less than 5% 5-24% 25-49% 50-74% 75-94%. 95% or more

Fruits

Frults

One or more fruits are visible on the plant. For Cercis canadensis, the fruit Is a pod that changes from
green to purplish 1o dark brown and, over time, splits open 10 expose the seeds. Do not include empty
pods that have already dropped all of their seeds.

How many fruits are present?
Less than 3:3 to 10: 11 to 100:101 ta 1,000: 1,001 o 10.000: More than 10,000

Ripe fruits
One or more ripe fruits are visible on the plant. For Cercis canadensis, a fruit is considered ripe when it
has turned dark brown. Do not include empty pods that have akready dropped all of thelr seeds

Taking the Pulse of Our Planet 'nmo

Botany Primer

USA-NPN Education & Engagemant Series 2015-001 January 2015

nn.usanpn.org

www.usanpn.org/pubs/reports
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Observer Certification Course

erintest-redbud’s Observation Deck
Why Observe?
Learning | T . .

My Courses My Observation Deck

Learn How To Observe

The Plants and Animals gn n C@v
Leaderboard =3 o
eaderboards

ot oo e [ e —

Module 2: Nature’s MY ACCOUNT
Notebook Mobile App

You are currently logged in as

NATURE'S NOTEBOOK OBSERVER CERTIFICATION COURSE:

re's Notebook How-to Observe Module - Lesson 1: What is phenology?

erintest-redbud

el hanophases I:' Lesson 1: What is phenology? Course Outline

Phenology 1s the study of the timing of life cycle events in plants and The Nature's Notebook How-to
animals, their recurrence, and relationship to the environment. The word Observe Module

Module 7: Practice Makin Y from the ok r word phaino, which mea  chom an 3
Ohmamations 9 I:I REMINDERS TO OBSERVE comes from the Greek root word phaino, which means to show or appear Nature's Notebook How-to
Module Learning Outcomes

jYou/are currently signed upifor Phenology is nature's calendar—when cherry trees bloom, when a robin
weekly reminders to observe N
emails. builds its nest and when leaves turn color in the fall, Lesson 1: What is Phenology
and Why Monitor 1t?
Phenology is pollinators visiting open flowers to aid in reproduction, elk

making mating calls, and a tadpole turning into a froq. Lesson 1: What is

Phenology and Why
Monitor 1t? - Learning
Objectives

< ~
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Local Phenology Programs

Participate as part of a
group of observers

Contact
erin@usanpn.org for
more info!
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Resources available:

e Online Certification Course

 Program Planning Resources

* \olunteer recruitment and retention strategies
e Community of Practice

www.usanpn.org §n n@ A
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Recap —Join the redbud campaign

* Create a Nature’s Notebook account

 Add a site and individual redbud(s)

* Record observations (at least once per
week if possible)

* Take advantage of training materials

* Sign up for redbud campaign -
R R 4
messages L TV

Vi w =
s
~
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Questions?

Need help getting started?

Erin Posthumus

erin@usanpn.org
520-314-7883

Dr. Jorge Santiago-Blay
blayj@psu.edu
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