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Kickoff Webinar Agenda
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Overview of the research

What have we learned in the
last three years?

Overview of USA-NPN and
Nature’s Notebook

How to get started with the
Redbud campaign

Training materials and other
resources

In the chat: Let
Q&A us know where
you're calling
in from!




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

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



Late Spring Frost in 2020 Possibly Killed Reproductive Organs
of Redbuds

- 4 weeks earier
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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.



Ongoing Project 1: » Economically important. Why?

Co-writing the Chapter on Eastern Small tree, flowers early, pretty
Redbuds for the Updated USDA's Siivics  T'owers. Many cultivars and
of North America, with : :
sevn Other Collagies, g *Sondrecomonl
Dr. Theresa Crimmins (USA-NPN) TS '

* Potential for exporting pests to
other parts of the world.




Ongoing Project 2: What Animals Eat Redbud
Seedpods? Use Trail Cameras or Sit and Observe
Want to help? Contact Jorge: blaw@psu edu or blayj@si.edu
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Ongoing Project 4:
Desighing a Universal Recipe to Propagate Redbuds from Seeds




Some Axes of Variation in Eastern Redbud Varieties (the Hand of Nature)
and Cultivars (the Hand of Hmns), with examples
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Is Flowering & Fruiting Timing Changing with
Increasing Global Temperatures?

4

1820’s Year Present




Some of the Committed Citizen Scientists.
Thanks for your help!

Xianzhen IZ DU




B
Redbuds: an icon of spring
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Presenter Notes
Presentation Notes
Eastern redbuds are an icon of spring, with beautiful showy pink flowers that are among the earliest to appear across the eastern US


B
Eastern and western redbud natural ranges

I
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Presenter Notes
Presentation Notes
This is the natural range of redbuds, though some may be planted in other states.
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Presenter Notes
Presentation Notes
The eastern redbud is a small tree, and as an understory tree, it is important that is gets an early start before the larger deciduous trees put on leaves in the spring. You will often see redbuds in bloom among leafless larger trees.


First the flowers buds, then the leaves

Photo: Sballal via Wikimedia Commons
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Presenter Notes
Presentation Notes
Typically, redbud flower buds emerge first in the early months of the year, quickly followed by breaking leaf buds and young leaves as flowers open. Seed pods appear in spring and persist through summer and fall.


Redbud open flower reports 2021-23

Eastern and Western Redbud Z021-2023

WWW.USanpn.org Nﬁnpn 07 .Z,_i\.

tional nology Netwark  ARIZONA



Eastern redbud flowering reports 2021-23

Activity Curves

1.0

0.9+

Proportion Yes Records

@ 2021: Eastern redbud - Open fiowers
@ 2022: Eastern redbud - Open flowers
& 2023: Eastern redbud - Open flowers
& 2023 Western redbud - Open flowers
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Eastern redbud fruiting reports 2021-23

A;ﬂ\.ﬂi[y Curyes ® 2021: Fastem redbud - Ripe fruts
& 2022: Eastern redbud - Ripe fruits
@ 2023: Eastern redbud - Ripe fruits
& 2023 Western redbud - Ripe fruits
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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 N . -

.\

L .

. . . By ' 'ﬂ. 3
and fruiting advanced in recent years? - #74 Fy
Photo: Julie Makin, wildflower.org
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Join The Redbud Phenology Project, a
Nature’s Notebook Campaign

#hatures .
Whdte Hboo k

www.usanpn.org



USA National Phenology Network

CELEBRATING 10 YEARS

Collect » Store  Share
Phenology data and information
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Why phenology?

. F i e L
Lillie Pixabay Kip Evans
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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)
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The importance of long-term records

Sandhill crane and geese

arrival

23
W,
\%

61 years

e

N
C

Photo: Journal Sentinel files Bradley, N.L., et al. 1999, PNAS
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Presenter Notes
Presentation Notes
A study conducted by researchers including Nina Leopold Bradley, one of Aldo Leopold’s daughters, demonstrates that the records her family has been keeping indicate the earlier arrival of some species to their farm in Wisconsin.  It is important to note that the exact reason for the earlier arrivals is not quite clear. The real value is having such detailed records to draw upon. Here is some more information about Bradley’s work: http://www.jsonline.com/news/29450509.html and a useful video that can be shown to your class: http://climatewisconsin.org/story/phenology



How do you track plant and animal life cycles?
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> 25,000 active observers

N
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%_%, _— > 34 million records

A project of the USA-NPN
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Nature’s Notebook data collection campaigns

: MLBWERS
Rats

PEST ¥ ST '.,.. : iy L g F I _“ .
PATROL . - h “

www.usanpn.org/nn/campaigns
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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

AN N

WWW.UsSanpn.org No .Z._.i\.

Phenology Netwark  ARIZONA



Explore how your data are used

News & Publications

SCIENTIFIC REPg}RTS

B Aseclepias Syriaca (Commen e
Milkweed) flowering date shift in e —.
response to climate change
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Precise, local predictions of grassland bird nest timing
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Phenalogy can support real-time, locally-relevant pollen
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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

ol Verizon T 10:22 AM T

“nature’s , Lo

“notebook

Username *

Spaces are allowed; punctuation is not allowed
except for periods, hyphens, apostrophes, and
underscores,

Download the _E-rnail address *
Nature’s Notebook

Your email address will not be publichy viewable ar
distributed outside USA-NPN.

p p Confirm e-mail address *

Flease re-type your e-mail address to confirm it is
accurate.

Password strength:

WWW.USanpn.org gnEﬂE L A
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2. Add a Personal Site

+

Groups Plants & Animals Observe F|nd \I."Dur Site Lﬂcatiﬂn

Personal Sites HETy MB
—5 BC RRSKi =
R — -
i i T ﬁ.'
@ Mayfly test site O YA SRRNMT : e MNT ““\I " NB
OR wig MIT o NH
(D Milkweed Test Site O NV United States ' PA
az.NM  OKAR '_-._"."N':'
@ Mt Graham bislagists field camp O TX :LJ@,‘__#L d
; FL5
@ My Backyard O o gleME}(ICO Cuba
_ Guatemala
@ Plant test site O <
@ Silver Street o
Name: My Backyard Redbud
Terra Alta
@ o Longitude: -83.8019
- @ Latitude: 36.4232

.Uy

. Select a site that is:

Convenient
Representative
Uniform Habitat
Appropriate Size

ne A
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3. Add a redbud to your site

iroups  Sites Plants & Animals Observe Re Add a NEW Plant or ﬁnimal

test Plants & Animals i
_ ﬁpec'es eastern redbud - ‘
- ame
i = E

‘ s & s
MNickname: red mapla-1 U - Commeon
Species: red maple

Mickname

Mickname: longleaf pine-1
Species: longleaf pine

MNickname: redbay-1
Species: redbay

Nickname: English holly -1
Species: English holly

Mickname: slash pine-

Add Plants & Animals Go to Observe
| ——

Www.usanpn.org n@% A
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Already a Nature’s Notebook observer?

Groups Sites Plants & Animals Observe

 Add redbud to your
existing site

* Or make a new site
for your redbud

hayfly tast site

Milkweed Test Site

rAt Graham biclogists figld camp

My Backyard

Plant test site

Silver Strect

Terra Alta

® 6 &6 6/ 6 ©

test
Create Site Go to Plants & Animals

o
WWW.USanpn.org g pn 7] .Z,_i\,
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Optional: provide some more details

Wit ty What's Happening About

Login to yo
gin to your B
O b . D k Salect tha site whars your plart ar animal is located, Site: | wanh ol nat P
S e rva t I O n e C to To add a plarit, fram the list af cvailable ploars, start typing its comman or scientific name inthe ®Flart Speces” bax, and s=lect fram

the list of possible matches.
L]
add details about your: P
y O It rievs pls MEXICAN REDEUD AT CORMER
* Plant Species @ Corris canadensis
Tthy's trose Memivan Mecdbud al Lo

L]
o S I t e Mescan Redbud 2t Corner

 Redbud
* Add cultivar or
variety if you know it

Www.usanpn.org gn nﬁ% A
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4. Record data on your redbud

Sites Plants & Animals Ohserve Review

Eastern Redbud Datasheet

[ e ] o —
eastern redbud-1 w 9
— lyn?___ |

increasing learsize AN |

|culum:l leaves

|Falllng leaves

]

Breaking leaf huds

~

Increasing leal size Y

® 6 6 ©

=}

Colored leaves

Save Data Mext Plant

WWW.USanpn.org 5 Ip 07
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4. Record data on your redbud

Phenophase Definition Photo (click to
enlarge)
Easte rn Red bud Datasheet Flowers or One or more fresh open or unopened flowers or
_ flower buds flower buds are visible on the plant. Include

flower buds or inflorescences that are swelling or
Do you see... expanding, but do not include those that are
| tightly closed and not actively growing
Breaking leaf buds {dormant). Also do not include wilted or dried
|Laavﬂ

flowers.
| Increasing leaf size
|Gﬂ|ﬂl‘ﬂd leaves
|FI|||I'IQ leaves

=3 | -=J

=J

=J

Open 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.

=J

=J

Fruits 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.

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

=d| =

y
y
y
y
y
y
y
y
y
y

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 already dropped all of
their seeds.

Recent fruit One or more mature fruits or seeds have dropped
or seed drop 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
www.usan p Nn.o r‘g 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

S|o|a|s|s|olals|a|s
SIESIEV BN BV BV BN BN PR P

y
y
y
Yy
y
y
y
y
y
y

Flower and Fruit Phenophases

< S
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4. Record data on your redbud

Open flowers

Started between
Apr3and 9

|

Started between
Apr3and 6
I'_;l

Y Y

-
L)
=
)
=
o
o
=
=T+
=
R
Ig
c
Q
2

1 I 1 1 I 1 I I | 1 1 I 1
2862930311 2 3 4 56 7 8 5 10
March April
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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 I I I I I
January February March April May June July August September October November December

U84 Narional Phenology Network, www. s anpn. org
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4. Record data on your redbud

Flowers

Flowers or fMower buds
Omne of mofe fresh open of unopenad Bowers or flower buds ane visible on the plant. include flower buds
or inflorescances 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

Howy marnry flowers and flower buds are presant? For species in which indivicdual fowers are clusfered in flower heads,
spikes or catkins (inflorescences), simply estimate the mumber of flower heads, spikes or catikins and not the number
of indfvida! Towers

Less than 3:3 to 1011 to 100: 107 to 1.000:1,007 to 10,000: More than 10,000

95% or more =

75-94%
Open flowers

Orne or more open, fresh Mowers are visible on the plant. Flowers are considered “open” when the
reproductive pars (male stamens or fermale pistils) ane visible bebwean of within unfolded of open flower
parts (pelals, flord lubes or sepals). Do not indude wilted or dried Rowers

50-74%

25-49%

What parcentage of al fresh flowers (buds pius vnopened plus open) on the plant are open? For species in which
indivioial flowers are clustered in fower haads, spikes or catkins (inflorescences), estimate the percentage of aif

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 ar moee 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 expase the seeds. Do nol include amply
5 Thal have akeady dropped all of their seeds

Y Y Y Y

I I I I I | I I I

1 I
1 3 5 7 9 111315 17 19 21 23 25 27
April

Status ——s

4=
4=

Hiow rmarny fruits are presani?
Less than 3:3 to 10: 11 to 100: 107 to 1.000: 1,007 to 10,000 More than 10,000

Ripe fruits
Ome of mofa ripe fruits are visible on the plant. For Cercis canadensis, a fruit is considerad ripe when it
has turned dark brown. Do not include empl 5 [hal have already dropped all of their seads

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;

Www.usanpn.org §n n@% .Z._.i\.
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4. Record data on your redbud

Earn your Redbud
Phenology Project badge!

Observe your redbud at
least once a week in 6
separate weeks in 2024

See it on your
Observation Deck

WWW.USanpn.org n J ﬂ

atinnal Phenology Netwark  AriZ



5. Sign up for campaign emails

| |
[ |
"
I:::::I .
L}
[ |
Sign up for the Redbud Phenology Project . “
EE B L}
messages Sgssegen 5. 5
E EE NN = mm
T = am
ou will receive the Redbud Phenology Project campaign messages .': ':': ': z
several imes during the season with resulls, observation tips, and more. EEE = EN L L
nolo. Thom Pennington - ==.===
H EN
| I |
1
* Email :" :---
H EEEEEEN g %
EEE N ] . [ 7]
EEEE = L] EEEEEEEE W
N m EE EE ®  EE =
EEEEEEEE EEE W EEEEEEE EE
* First Name EE EEEE § EEEEEEE ®
l::-l ll- [
" EEEEE
EEE EN n u
EEEEE EEE EN
n EEEw .
Zip Code = = 1T

Www.usanpn.org §n n@% A

Mational @ Phenclogy Netwark  ARIZONA



WWW.Usanpn.org %n n@ A

Maticnal B Phenology Metwork ~ ARIZONA




Test your skills!

www.usanpn.org



A few things to remember about redbuds...

* Redbud trees may not flower until several years old
* Do not count winter flower buds until they swell
* Look for reproductive parts of flowers to know when they are open

Photo Credit: AwkwardBotany.com
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A few things to remember about redbuds...

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

* |f recording 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 you have them available

Photo Credit: Wendy VanDyk Evans, Bugwood.org

o ;‘E‘.
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https://www.forestryimages.org/browse/detail.cfm?imgnum=1331007

Training materials and resources

Dbserve with Nabure's Noteoook  Exoomne Pazrobogy Deta Community  Whet's Happening  Sbout

TRACKING e . "
I PLn.N[rlgLEtLﬁﬂEELﬂs » . il . gn n rib
. Maticral Bl PRenclogy Netwar

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

# Wielcome back, erinposthumus|

Lessan 1. What s phenology? Course Outline
Praralogy s the sty of th Timing T s Mo
animah, th . d relatiornship to . ibaarion Mokl

conres fror

Agoess 1he bearaleg sesosrces yezllable 1o yeu.

Moo’ Wl Howw-Lo
Polvihi b Lisaam k) CAn0ervadd
. . . s e wilven charry Ly g ke s ralsir
DASCAWOA CLETIF IR ICH NEKCD QUESTIONS c X X A =
r it r ? . e & uilets iTd nest arsd ke baaves Tum Lewsan 1 Whet b Prenalogy
sred Wy Manitor E7
Liessscen 1 What B
Phenolesgy and Why
Manfor IE? - Leaming
N1 BB L)

SLario: wily 5 Maodeoock, o in Lh dud pants, mekiog

Phenalogy & pollinaton vsiting open flowes v aid in reproduction, Sk
ook Attt mal aennns nhwrcahons, enterrg dats, and more " o S

miaking mating calls, ard & Tad pale tuming Inme a fros.

FHERUFHASE FRINER
- E D

animal cme
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Training materials and resources

AT Ty naru EIS
notebook

Ehraciior:
s i e e ens sl (1 Mo P calodees,

resr 5 T VRV 07 VS ST 5. oo Ml oL s

0 O o BTy R Y e S T T

P weraty o the pheapATT. AR Vi O AR 41 T TN e

e phenophew # one 0 Nciuoed # s inee ot o epard on phenapteees or ndsTETy QusTiom
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Phenophase Definitions
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Local Phenology Programs

Participate as part of a
group of observers

Contact
erin@usanpn.org for
more info!

Resources available:

* Online Certification Course — starts Spring 2024
* Program Planning Resources

* V\olunteer recruitment and retention strategies
e Community of Practice

=
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Recap —Join the redbud campaign

account

 Add a site and individual
redbud(s)

e Record observations (at least .
once per week if possible) %

e (Create a Nature’s Notebook ‘

e Take advantage of training
materials

e Sign up for redbud campaign
UESEIES

Www.usanpn.org §n n@% A
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Questions?

Need help getting started?

Erin Posthumus
erin@usanpn.org

Dr. Jorge Santiago-Blay
blayj@psu.edu

www.usanpn.org
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