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Climate
change can
influence
every phase
in a berry
plant’s life.
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Most families
pick at least 19
L (5 gallons) of

berries

Some families
pick >75L (20

g

allons)

Hupp et al. 2015
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Photo: Kourak Nakak, Nome
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I like going
berry picking not just
to get big pails of berries
but because you are out
alone. [...] Calm and just
enjoying yourself. [...]
Small children, they
usually come along but
you don't have to worry
that they will go out of
sight. They are more
free, it's good therapy.

SN '3 - Berry picker, Inuit
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Alaskans
have noticed
Increased
variability In
berry
abundances.
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Winterberry

ARCITIC OCEAN . .
s Winterberry Site
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Communities and Tribes are naming berry
concerns in adaptation plans

Changing or increased variability in berryabundance |
Changes intiming and amount of precipitation influencing berries ||
Changing distribution of berries due to habitat change (permafrost, shurbification, etc)) ||| AR
Changes in timing of berries (flowering, fruting, harvesting) ([ NN
General mention of berriesin connection to food security in a changing climate |||
Changes in food storage, berry or jam sharing ||
Changes in berry quality || N QN
Influe nce of increasing dust on berries ||| NG
Changes in berry-animal interactions ||| AN D

0 5 10 15 20 25 30 35 40

% plans where berry concern was identified

Spellman analysis of 29 AK adaptation plans and risk assessment, unpublished 8



Community Concerns in Listening Sessions
“ Growing i Photo credit: K. Schroer. ‘

up, you weren’t
supposed to pick
blueberries until
first frost. But now
they are ripe before
first frost; they are
ripening earlier
over time

- Elizabeth Mears,
Unalaska

Distribution of the 132 attendees participating in the Alaska’s

Berries in a Changing Climate listening sessions December 9,

Variability in abundance, quality and timing 2021, January 24, 2022, and February 9, 2022

Changes in ecosystems (insects, permafrost, invasives, pollinators)

Shrubification

Accesibility and food security 9



BERRIES IN ALASKA'S 1ENT SERIES:

Blueberryina

Changing Climate:
Threats and Opportunities

M UL

BERRIES IN ALASKA'S CHANGING ENVIRONMENT SERIES: VACCINIUM VITIS-IDAEA

Lowbush cranberry in

aChanging Climate:
_lljrggts and ﬂupurtqnities

| Cloudberryina
' Changing Climate:
Threats and Opporfunities

BERRIES IN ALASKA'S CHANGING ENVIRONMENT SERIES: RUBUS SPECTABILIS

Salmonberryina

: Changing Climate:
,,,,,, N N | ' "4 : Threats and Opportunities

Crowberryina
Changlng Cllmate

Download at:
casc.alaska.edu/changingberries 10



What questions or
concerns do you have for
berries in your
community???
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Berry plants
make flower
buds a year

before they

Lowbush cranberry buds in fall.

Highbush cranberry buds in fall.

Credit: C. Mulder
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Track late blooming or early
looming berry flowers

Track late
blooming or
early

o R =& S
S VVViiy Ny

" Grayling, Alaska, United States
OCT 2, 2018

Delphiniums (Delphinium glaucum) are still growing late in to the season.

@ LEO Network BED

Late Blooming Flowers

Golovin, Alaska, United States

OCT 16, 2017

We do not ever recall having flowers blooming this late in the year.

@ LEO Network

blooming
flowers.

Late Bloomer - Wild Rose Enjoying the Fall
Fairbanks, Alaska, United States

SEP 9,2017

Fairbanks rose bush blooming in early September, 2017.

@ LEO Network BB

Late blooming iris (Iris setosa) and

2 lowbush cranberry (Vaccinium vitis-idaea)
Toksook Bay, Alaska, United States

OCT 7,2018

During fall time, we only hand pick when the blackberries turn brown. As |
was picking | saw this wild iris, like it bloomed just a few days ago. | was
very awed to see this flower in October.

® LEO Network BER

Credit: leonetwork.org

9 Indian Summer: Unusually Warm
_September

immmsleAla oL ALAFTACTIAOR FARNA AGAC BACA L
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Timing of
snow melt
Influences
when flower
buds open
and when
growth
starts.
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®

Date of
snowmelt

2015 I @

Early snow
melt

2014 [ ] b

2013
Late snow
melt l

lllllllllllllllll

14-Apr 4-May 24-May 13-Jun

Mulder and Spellman 2019 Botany, data for 8 berry species
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Temperature
influences

SEPALS

Figure 1. Cloudberry

plant, overall growth

form (top right)
and position of
STEM  overwintering buds
(bottom left). Color
Bu&s —> &,7; illustration credit:
e H. Foss. Grayscale

— & illustrations credit:
y, ' L. Bird

Mulder et al. 2023 Cloudberry in a Changing Climate
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Historic and Projected Percent of Summer Days Stressful for Cloudberry Photosynthesis by Ecoregion

Projected for 2060-2069 under the Slow Progress Projected for 2060-2069 under Business
toward Reduced Emissions Scenario (RCP 6.0)* as Usual Scenario (RCP 8.5)*

Bering

Above 18°C / &S
64°F E
cloudberry is

Alaska Range
Transition

Copper River &

—— -
Wrangell Mountains
(4

Coastal
Rainforests

Aleutian

under stress pevioms S8

p' 7 5

=

Degree of Risk

. > 40%, high risk

. 20-40% moderate risk
10-20% low risk

. <10% very low risk

*Historic data from Scenarios Network for Alaska. Y o




Temperature
influences

plant growth

" L. Bird and
H. Foss

Parkinson et al. 2023 Lowbush cranberry in a Changing Climate
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For lowbush
cranberry
15-20 °C
(59-68 °F) is
perfect for
fruit
production

&5

®

Projected for 2060-2069 under the Slow Progress Projected for 2060-2069 under Business
toward Reduced Emissions Scenario (RCP 6.0)* as Usual Scenario (RCP 8.5)*
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Conditions for best fruit production

. Too hot

Pretty good

Perfect
. Too cold

Parkinson et al. 2023 Lowbush cranberry in a Changing Climate
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Actions to
support
temperature
and timing
stress!

Show
addition or
snow fences

Shading




Actions to
support
temperature
and timing
stress!

@

Berry Agrovoltaics

.
v /’/)&4’4{/’

3

Blueberry agrivoltaic project in Maine.
Photo: University of Maine




Photo: G. Winter, MIC

Photo: K. Spellman, UAF

';-:-4;;‘; Community
-
food forests

Fruit-bearing trees and shrubs planted around Metlakatla Indian Community

o

Berry
cultivation

e

Honeyberry pl

ot at Georgeson Botanical Garden in Fairbanks
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V. Mononen, CC by NC-2.00 DEED

Most berry
plants need

pollinators.

Figure 7b.

A lowbush . )
sticky residue

cranberry
flower with a style
stigma wet with

stamens

fluid to trap the
pollen from visiting
pollinators. Photo
credit: A. Ruggles.

K. Spellman

Parkinson et al. 2023 Lowbush cranberry in a Changing Climate 2



Changes in
flowering
time may
[F-To i (oJF:]
mismatch

with
pollinators

&

®

Credit: A. Ruggles

Credit: A. Ruggles

Mulder et al. 2023 Cloudberry in a Changing Climate

Credit: A. Ruggles

DATA NEED!



Monitor
pollinators In
your berry

patch

J. Evans

Pollinator monitoring
- Alaska Bee Atlas

Project (Alaska Center for
Conservation Science and BLM
Casey Burns)
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Fruits and
seeds
develop
throughout
summer.
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DATA NEED!

Parkinson and Mulder 2020 PloS One
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GLOBE snow and weather

Track
p%} THE GLOBE PROGRAM

showpack, /@ =2
: GLOBE GLOBE il ol 8
raln and @ Observer @’Qbserver send to GLOBE.
te m pe ratu re What is GLOBE Choose your protocol
= Atmosphere
18] yo Uuyr be rry How to join GLOBE Data
_Review/Edit Observations

tch . T——
Login ’
Ll : Cloud PP e
Share
Create an Account V s | AR
o\ M
New Land Cover
Observation
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canopy cover
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Forest stand management
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Pruning

(shrubs above berry
plant and berries

themselves)
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Animals,
fungi and
bacteria
consume
fruits.
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Bear scat full of berries in fall.

Migratory geese eat berries
in fall and spring.

Credit: D. Baier

Ptarmigan eat berries
whenever they can!

Credit: R. Rovira
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Early
flowering
leads to
early fruits
and possibly
more rot.

®

Credits: A. Ruggles, except for D (C. Mulder)




Taking Action

* Post your berry
observations on
| EO.

* Participate in berry
monitoring or start a
ocal program. (UAF
can help!)

* Think about what
adaptation strategies
that might work for
your community

Credit: leonetwork.org

&

Credit: K. Spellman



Monitoring Program Design

We have developed berry monitoring protocols that emphasize different aspects

of berries that are changing in a changing climate.

Key questions your community might have:

How is the timing of flowering and fruiting of berry species changing?
How is the fruit quality and loss/removal of berries changing?

How is the abundance of berries changing? (This question is more
challenging to answer)

Resources for Monitoring Berries in your
Community:

https://sites.google.com/alaska.edu/alaska-berry-futures/
your-berries/monitor-your-berries
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How is the timing of flowering and fruiting of berry

Be rry Ti m i n g species changing?

Protocols were developed to investigate the flowering and fruiting

Phenophase Photo Guide Bog Blueberry (Vaccinium uliginosum)

phenology of important berry species in Alaska during the UAF Melibee

4. Petal Drop

C.--.; ‘w
y
v o3 -
Ty P,
o
)

New leaves emerge from Petals and stamens fall off

Project (funded by USDA NIFA and Bonanza Creek Long Term

darken through the summer. arrow).

Ecological Research Program).

The ovary swells ai
push together. The
(white ai

re)
green or . Cou .
all fruits that still have green on them. I h e b asics:
.

m Set up a site and tag berry plants as described in our Berry
Phenology Monitoring Protocol.

m Visit the plants weekly to count the number of buds, flowers,
unripe and ripe fruits and track them through time. Use or
modify the data sheets at the end of the above protocol

Pink to white flowers open,
with four lobes at the flower

Phenophase Guide created by Dr. Katie Spellman, UAF International Arctic Research Center. Photos by Dr. C. Mulder, K. Spellman, A. Ruggles or as cited. d t h i h i I i g d .th th N ‘t. I P h I g y
Phenophases are aligned with the National Phenology Network’s Nature’s Notebook. "AF OCU m e n H W IC IS a I n e WI e a I O n a e n O 0
More information and berry monitoring resources at casc.alaska.edu/changingberries x‘&:ss"k GA’ . .

''''''''' Network protocols in Nature’s Notebook.

m We have phenophase photo guides for a few of the berry
species. Use them as a reference or create your own to share.



https://docs.google.com/document/d/1TZT7S_0O7JyK2XnIP02XWuTPNnms_OdA/edit?usp=sharing&ouid=115272221693528683102&rtpof=true&sd=true
https://docs.google.com/document/d/1TZT7S_0O7JyK2XnIP02XWuTPNnms_OdA/edit?usp=sharing&ouid=115272221693528683102&rtpof=true&sd=true
https://docs.google.com/document/d/1umx9fyZBFBWna32O8lvc1W1Lkm0mtX5l/edit?usp=sharing&ouid=115272221693528683102&rtpof=true&sd=true

Berry Quality

Credits: A. Ruggles, except
for D (C. Mulder)

How is the fruit quality and loss/removal of berries changing?

A protocol for monitoring berry condition and fruit loss was developed by the UAFE

Winterberry Project. The protocol is used to address a specific question regarding the

timing and fate of berries in fall and winter for 4 widely distributed berry species that are
important food resources for people and overwintering animals in Alaska. These species
include Empetrum nigrum (crowberry or blackberry), Vaccinium vitis-idaea (lingonberry
or lowbush cranberry), Rosa acicularis (rosehips), and Viburnum edule (highbush
cranberry). The protocol may be used or adapted for any berry species that may be of

interest to a community.

The basics:

m Set up site as described here
https://sites.google.com/alaska.edu/winterberry/monitor-berries/step-3-site-s
et-up. I think you can just tag 12 plants if it is just you by yourself.

m You can start before you do your abundance survey at peak berry season.
Early to mid August is good timing to start for most parts of Alaska.

m Here is how to collect the observations and the data sheet you need:

https://sites.google.com/alaska.edu/winterberry/monitor-berries/step-4-collect-d

ata


https://sites.google.com/alaska.edu/winterberry/home
https://sites.google.com/alaska.edu/winterberry/home
https://sites.google.com/alaska.edu/winterberry/monitor-berries/step-3-site-set-up
https://sites.google.com/alaska.edu/winterberry/monitor-berries/step-3-site-set-up
https://sites.google.com/alaska.edu/winterberry/monitor-berries/step-3-site-set-up
https://sites.google.com/alaska.edu/winterberry/monitor-berries/step-4-collect-data
https://sites.google.com/alaska.edu/winterberry/monitor-berries/step-4-collect-data

How berry abundance changing?
Berry Abundance
Berry abundance is more complicated to monitor because:

- Best berry spots move around on the landscape: places that are good in some years may
not be good in other years, and vice versa. It is easy for abundance to look like a decline
because the site you picked was good to start with.

- Many different factors add up to berry abundance, including the resources the plants had
two years prior to flowering, what the conditions were like for pollinators when the plants
flowered, and how many resources plants had available to turn flowers into fruits. That
means the number of berries is going to vary a lot from year to year, and it takes many

years to determine whether there is an overall trend or not.

If you want to monitor a single spot, you can use the "getting an estimate of berry density"
section of the Winterberry Project protocol and this datasheet. This protocol uses berries per
unit area rather than berries per plant. Use this method every year for the same site or sites at

peak berry season, when you first hear that it is time for picking, or notice all the berries are

ripe.

You should also count on a large effort and many years to get a good estimate of whether berry

abundance is really changing over time.



https://sites.google.com/alaska.edu/winterberry/monitor-berries/step-3-site-set-up#h.p__uBtil5UXXMA
https://drive.google.com/file/d/0BzLLKW70Y6WSdEZ2YVpKWUhyb1VqeWFNNnZpekRJMUgyMlZB/view?resourcekey=0-RVm0W_EpheMHP7LticwfLg

Contact
detaills

WEBSITE (download all completed booklets):

casc.alaska.edu/changingberries
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DEB-163476 and USDA USFS award RIVA-PNW-01-JV-1161952-231)
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