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Citizen science

Projects in which volunteers partner with
scientists to answer real-world questions

Cornell University

Scientific work undertaken by members of the
general public, often in collaboration with or
under the direction of professional scientists

and scientific institutions.
Oxford English Dictionary, June 2014



Science at universities




“democratization of science”

Paul Feyerabend



Prominent citizen scientists

Sir Isaac Newton

Charles Darwin
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OpenStreetMap

The Free Wiki World Map
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Find Local Gas Prices

CommuniTy CoLLABORATIVE RAIN, HAaIL & Snow NETWORK
“Because every drop counts” | B |

Home | States | View Data | Maps My Data Entry | Login

Welcome to CoCoRaHS! "Volunteers working together to measure precipitation across the nation.”
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What all these projects have in common:

e Tap into people power — a few scientists
can not accomplish what 10s, 100s, or
even 1000s of guided people can do.

 The interested public can contribute to
science and thereby learn something
new and meaningful.

* Benefits society through an improved
environment, revised policy, or improved
social linkages. 10
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....8 years later
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Good Food



The importance of healthy
forest ecosystems

Filter air pollutants

Habitat for plants

and animals Prevent run-off

and erosion

Recreation and

Improve water tourism

quality through
shade and
nutrient uptake






1904: Disease Pandemic — ldentification
of Chestnut Blight from Asia

“Parasitic” fungus -
Cryphonectria parasitica

Enters bark and infects
cambium, not roots

Rapid and uncontrollable
dispersal




American Chestnut Today




Approach 1: backcross breeding

American | . Chinese

l Blight resistant
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Three backcross generations

Fl X  American
50% American 100% American
Modera\te Resistance No Resi}stance
8 X American
75% American 100% American
Moderate Re\sistance No Resi?tance
L
B2 X American
: 87.75% American 100% American
% Chinese Moderate Resistance No Resistance
B 9% American ‘ l '

B3
93.75% American
Moderate Resistance
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Three backcross generations
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Three backcross generations

51 x  Amecan

B2 x Amedean





Approach 2: Biotechnology

. ~WOR POST

BERGGRUEN INSTITUTE ¥ @fye Vashington Post

By Andrew Newhouse
May 29, 2018

Andrew Newhouse is a former research technician and current PhD student
at the State University of New York College of Environmental Science and
Forestry.

SYRACUSE — American chestnuts used to be unique and beautiful trees,
providing sustenance and shelter for wildlife and a healthy and profitable nut
crop for humans. These trees were huge, majestic and very long-lived compared
to other species in America’s eastern forests. But tragically, American chestnuts
were almost entirely wiped out when an invasive blight fungus was accidentally
introduced to the United States in the late 1800s. Without human intervention,
populations of pure American chestnut will likely continue to decline until they
are all but gone. 22



Approach 3: ldentify local large
trees and pollinate them

e = |INIversily of Maryland
CENTER FOR ENVIRONMENTAL SCIENCE
APPALACHIAN LABORATORY



Use this effort to develop
locally adapted trees

*  Field Site

&  Partner Institution

| | Natural Range

From Sara Fitzsimmons
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Meet with community groups

Plantseeds and seedlinggrom different
sources of American chestnuts throughout

western MD
Record their survival, growth, and blight

|dentify the sources best adapted to the

Allegany Mountains of western MD



Participants

+» 1060 seedlings
+» 1258 seeds

+» Most planted 4
seedlings and 4 seeds

« Most volunteers male
born before 1970

+» Most with graduate
and/or bachelor degree




Participants reported

Improved understanding
Improved confidence
most plan on continuing
because participation Is
enjoyable



Participant comments

We are so excited to be trying to help restore these
beautiful "American" trees.

The only thing | know about online is what | hang
my clothes on. | can get help.

| wish | wouldn't have dug my holes before the
workshop, because | learned that "they don't like to

get their feet wet." | guess there is nothing to be
done about over enthusiasm.

| am very glad this opportunity to be a part of this
research. | am very excited to participate.

28



Participants submit updates using a National
Geographic mapping tool called FieldScope.
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FleldScope documented seedlings

+» 643 entered intoFieldScope

« from 8 sources of trees

+ 125 participants

« 157 stations

+ In 14 counties In 3 states (MD, PA, and WV)
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Survival:

e|_ess seasonality
e Sources other than Scrivener

e Seeds (as opposed to seedlings)

S2



Summer growth:

 Warmer and drier sites

e Aspects other than easterly
e Sloped

e Flelds

e Seeds



Winter growth:

e Northerly aspects
e Sloped

e SUNNYy sites

e Forested



Why should you continue
tO Send In da,ta? (even if you killed your tree)

 Long-term data are rare but invaluable!

« Eight years after planting, your trees should start
to mature. We want to hear when that happens.

 |f you are lucky enough that your tree(s) continue
to thrive, we want to hear about that (and also If
and when your trees get the blight).



Successful restoration integrates
Society, Technology, and Ecology

Probability of restoration success



Wishes for the future

Continue to pollinate local American chestnuts in
collaboration with local foresters

Continue to provide chestnut seeds to citizen
scientists and expand Citizens Restoring American
Chestnuts

Develop local seed orchards in collaboration with
The American Chestnut Foundation, citizen
scientists, and local foresters

Expand research to include genomics

Si
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