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SOIL ORGANIC CARBON CHANGE
One of the biggest soil threaths globally
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However, students hear way too little about it in school!

Montanarella et al., 2016 SOIL




AIMING TOWARDS VERIFIED CITIZEN SCIENCE AGESI[

Traditional science Verified citizen science Direct citizen science
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Gardiner et al., 2012 Frontiers in Ecology and the Environment




SEVERAL CITIZEN SCIENCE PROJECTS SINCE 2011 AGESI[

From sails to lakes, from schools to private gardens
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METHOD THAT IS EASY TO TAKE TO SCHOOLS

School becomes a part of a gIobaI research initiative

1,”“

iy o Methods in Ecologyand Euolutmn

Methods in Ecology and Evolution 2013 doi: 1001111/2041-210X. 12097 &
d

Tea Bag Index: a novel approach to collect uniform
decomposition data across ecosystems

Joost A. Keuskamp'*+, Bas J. J. Dingemans’+, Taru Lehtinen®3, Judith M. Sarneel*® and Mariet
M. Hefting’



TEA BAG INDEX TEAM

To bring tea bags to science since 2010
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CALCULATING TEA BAG INDEX

Stabilisation factor (5)
>=T-a4/H,
to which degree the labile fraction of the
material is remaining after 3 months
Initial decomposition rate (k)
Wr(t)=a.e™ + (1-a,)
where a .= H, (1-5)

--O-- Green 15°C

Relative mass remaining (g g—1)

a, = decomposable fraction of green tea o2l --0-- Green 25°C
, . —O— Rooibos 15°C
a, = decomposable fraction of roobois O— Rooibos 25°C
00 |-
. ] ] ] 1 ] ] 1 ]
H, = hydrolysable fraction of green tea (water 0 0 40 60 80 100 120 140
and acid solubles) Time (days)

H. = hydrolysable fraction of roobois Keuskamp et al., 2013, Methods in Ecology and Evolution



Decomposition rate (k)
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TEATIME4SCHOOLS TEAM
To bring soils to schools between 2017 and 2019
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HBLA Ursprung

Gymnasium Draschestrasse

Klemens Maria Hofbauer Gymnasium
Mary Ward PG und ORG

HBLA Forstwirtschaft- Bruck/Mur

+ 140 andere Schulklassen




WHAT ARE OUR AIMS WITH SCHOOLS? T
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Goals of the 2-year project:

C|o||ect|on of Austrian data on decomposition with the help of 150 school
classes

Integration of the collected data to the global Tea Bag Index database

Better understanding of the litter decomposing microorganisms in
cooperation with two school classes

Increased soil awareness in Austrian schools



TEATIME4SCHOOLS AGESK
Methods

T Tea Bag Index— 150 school classes " DNA workshops — 2 school classes
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150 schools participated!
Most data already in the global database
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TEATIME4SCHOOLS
Methods
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Workshop on sequencing

Sending DNA samples and bioinformatical

for sequencing at the Sequencing on a analysis of the results with
University of Chicago lllumina MiSeq platform Anne Daebeler and Roey
Angel
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THE AGE OF MICROBIOME

Modern era of microbial ecology
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THE AGE OF MICROBIOME

Modern eré)nf Mmicrrnhial acnlnnvy

Bacterial and archeal genome sequences submitted to Genbank
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THE AGE OF MICROBIOME

Modern era of microbial ecology

Your DNA Discovery System™




TEATIME4ASCHOOLS SITES IN KLOSTERNEUBURG AGESII

School vineyards

Mame: HELALRA, KLOESTERRELR LG Wil Lo
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Anthrosol (Kulluvisol) = Vineyard

Cambisol (Braunerde) —
grassland in between vineyards

Fluvisol (Auboden) — Vineyard




TEATIME4SCHOOQOLS SITES IN KLOSTERNEUBURG AGES|
School vineyards
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TEA BAG INDEX IN THE FIELD

calculation_TOIyZNW_Standortl_Data_Jmenthsadss - Mcrosofs Excel e 7 i

Erdigen  Semediyout  Formein  Daten  Ubemprifen  Ansktt  Adgdns  Dereiche
Calibri sl e AT W o] B Szeienumseucn Standad
FEU- S S-A- EXEW EG binden und zentrieren | S+ % o0 | M

Zuhi

51 [Treatment codes | i |

52 ambient Please use ‘Ambient’ 1o refer to natural or control locations without manipulation
53 Treatmant If you have a treatment please describe its nature here. In case of multiple treatments, sdd an extra ling

54 <END OF TREATMENT CODES®

57 CAMPLE DATAR

Initial weight red
including bag, cord,

Initial weaght green
tea including bag,

Samngl Initial weight g1 itial weight red
M | Location | Treatment | Repicate | Dateof burial e eI gresn | IS WSS | pecovery date

58 " cord and label and label fea tea onty fea tea onty

50 EXAMPLE Grassland  Ambient 1 0L July 2014 2,000 2,000 2,000 2,000 20 September 2014 na na
50 EXAMPLE  Pasture  Ambient 2 03 July 2004 1,345 2,15 i 1,345 I 2,15 29 Septembar 2014 na na
61 EXAMPLE Grassland Treatment 1 01 July 2014 2,001 2,138 [ 2001 r 2138 29 Seprember 2014 na na
62 EXAMPLE Pasture  Treatment 2 03 July 2014 1,980 2120 i 1,960 i 2120 20 September 2014 na na
63 1 wine ent 1 05. Doz 17 1,085 241" 2.085 I 2141 12. Mrz 18

64 " 2 wine Treatment 2 05. Dez 17 ms 228" 2019 r 2238 12. M2 18

8 " 3 Wine Treatment 3 05 Dec 17 192 2187 19m i 218 12, Mrz 18

66 4 wine Treatment 4 05. Doz 17 2,054 230" 2054 I 2.201 12. Mrz 18

6 " 5 wine 13 12 Mrz 1% 1964 2208 1964 r 2208

8 " & Wine 1 12, Mrz 18 1897 241" 1897 i 2141

6 7 wine 15 12 Mz 18 1538 215" 1928 I 2154

n : 5 wine 1 12 Mrz 1% 1828 218’ 1923 [ 2184

n ] E




DNA WORKSHOP IN VIENNA — MARCH 2018
_ Teabagqs_in the sall Decembeg 2017 — Maﬁr‘ch 2018

3 3

Kolluvisol Auboden
GK1 GK2 RK1 RK2 RF K1 NTC  GA1 GA2 RA1RA2 RF A1 NTC

! o
Braunerde

GB1 GB2 RB1 RB2 GF B1 NTC




IMPORTANCE OF HIGHLIGHTING GOOD EXAMPLES
HBLA Klosterneurburg — Kinder Kur|er reportage 23.9.2018







5O, WHAT DID WE FIND OUT?

Remember, it's not just about engagement but also about science

t. \‘ ¥ R e




SITE CHARACTERISTICS AGESI{

Soil characteristics

carbon | mineralisable N

mg/kg mg/kg % % mg/kg mg/kg/7d
734 163 345 522 146 8 631 21
EEVC I /.08 173 645 384 193

QN
I 709 (138 716 339 031 “ 312 453 23.6




Initial decomposition rate (k)

TEA BAG INDEX
December 2017 — March 2018
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Initial decomposition rate (k)

TEA BAG INDEX
Marz 2018 — Juni 2018
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Initial decomposition rate (k)
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TEA BAG INDEX

Juni 2018 — September 2018

Auboden

Stabilisation factor (S)
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Initial decomposition rate (k)
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BACTERIAL DIVERSITY IN THE TEA BAGS AND SOIL

Reduced diversity in the teabags
Auboden Braunerde Kolluvisol
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BACTERIAL DIVERSITY IN THE TEA BAGS AND SOIL
Reduced diversity in the teabags
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BACTERIAL DIVERSITY IN THE TEA BAGS AND SOIL

Variation in taxonomic groups between tea types

W Greentea ] Rooibos 95% confidence intervals
Betaproteobacteriales _ I @ — - 2.46e-01
Caulobacterales - —@— - 8.34e-02
Chitinophagales - - @ i - 2.69e-02
Cytophagales - — —@— : -1.10e-06
Enterobacteriales F I —@— -2.29e-02
Flavobacteriales — T @ = 1.43e-015
Micrococcales r ] ; @ | -4.55e-04 g
. Micromonosporales - —@ - 1.23e-01 g
g Myxococcales - —— - 7.84e—02§
O =
Opitutales -I JI' -3.51e-01 §
Propionibacteriales -F P—i -4.28e-01 c"on_"
Pseudomonadales — ® | -1.64e-01
Rhizobiales - | ® : ! -2.11e-04
Sphingobacteriales _ - @ -7.08e-01
Sphingomonadales -L —@— I - 5.20e-08
Verrucomicrobiales g :+.4 - 7.84e-02
Xanthomonadales - — ——, - 2.89¢-02
00 25 50 75 100 125 4 0 4

Mean proportion (%) Difference in mean proportions (%)




BACTERIAL DIVERSITY IN THE TEA BAGS AND SOIL

Variation in taxonomic groups between tea types

I summer ] Winter 95% confidence intervals
Betaproteobacteriales - — —@— | -8.7%7 |
Caulobacterales —@— | - 2.20e-03
Chitinophagales - ! @ -1.70e-08
Cytophagales - I-:.—i - 2.19e-01
Enterobacteriales gy o - 1.34e-07
Flavobacteriales — = @ = I - 1.83e-094
Micrococcales -— —— - 8.07e-01 $
+  Micromonosporales -F | @& -2.61e-09 g
'8 Myxococcales F ! H@H - 2.406-08§
O Opitutales 4 # -2.93e-02 g
Propionibacteriales o | '@ - 3.93e-08 %
Pseudomonadales - — —— 1 -8.44e-06
Rhizobiales F [ ——@—1.69e-09
Sphingobacteriales -— —o— I - 5.98e-07
Sphingomonadales " HOH - 1.35€-01
Verrucomicrobiales -h @ : -2.92e-08
Xanthomonadales -F ; HH -3.14e-09
0 5 10 15 20 10 0

Mean proportion (%) Difference in mean proportions (%)




BIOINFORMATICS WORKSHOP
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BIOINFORMATICS WORKSHOP

From sequence to identification of microorganisms

T Green tea — Fluvisol
>Seq_]

TACGGAGGATCCAAGCGTTATCCGGATTT
ATTGGGTTTAAAGGGTGCGTAGGCGGCT
TTTTAAGTCAGGGGTGAAAGACGTTAGC
TCAACTAACGCAGTGCCCTTGATACTGAA
GAGCTTGAATGGACTAGAGGTAGGCGGA
ATGTGACAAGTAGCGGTGAAATGCATAGA
TATGTCACAGAACACCGATTGCGAAGGC
AGCTTACTATGGTTTAATTGACGCTGAGG
CACGAAAGCGTGGGGATCAAACAGG

" Nutzung der BLAST Website
https://blast.ncbi.nlm.nih.gov/Blast.cqi



https://blast.ncbi.nlm.nih.gov/Blast.cgi

TEATIME4APP TEAM
To bring Tea Bag Index App to schools in 2019
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THE GLOBAL DATABASE IS AVAILABLE ONLINE

http.//www.teatime4science.org/data/map/

About Data Method FAQ  Stories Publications Contact
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OUR SOCIAL MEDIA AND ONLINE CHANNELS \
. . . AGES
#teatime4schools #teatime4app #teabagindex

Page Messages Notit

P lesbrmedsthasts.at @ | O mes sperty Residsdar + wAa -
I il Tea Bag Index - Osterreich R — © Home L) Notifications [~ Messa

@TeaBaglndex

Teatime4Schools Tweets Following Followers
Irm Mittelpunks diege: schungsprojekis steht das Therna Boden, genauer gesagt der Abbau des argan schen 3 5 ? 1 46 3 689

Tea Bag Index -
Osterreich

Create Page @Username

| qmﬂ“m Q Suchen Anmelden

teatime4schools

31 Beitréige 239 Abonnenten 18 abonniert

| Home

Tea Time 4 Schools - citizen science project - understanding the importance of soil,
|‘ one tea bag at a time 1
Posts www.teatimedschools.at & Welcome to the Teabag Index website!
v, Here you can learn all about climate change research, what teabags have got to do with it and how you can participate in this global experimentt
Videos 1

i" Researchers Sympasium Submit your data



TAKE HOME MESSAGES “

AGE s}f

Successful Tea Bag Index and DNA NOT TO FORGET:

experiments Citizen Science is not only about
Data already in standard TBI data collecting data BUT about doing
submission templates or submitted science together, with a desirable
directly through our global webpage outcome for each one involved
Students have successfully named their How to ensure this when working with
most important microorganisms schools?

150 schools participated in 2018 FUROPEAN
In total ca. 3750 Austrian students are CITIZEN SCIENCE

taking part in the experiment ASSOCIATION

Ten principles of citizen science
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Page Messages Notif

@TeaBaglndex

B = TBI TRTI N |
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Tea Bag Index -
Osterreich

Anmelden
. teatime4schools
ea 31 Beitrége 239 Abonnenten 18 abonniert

2ale Page @uUsername
Welcome to the Teabag Index website! .
g | Home < Time , o ‘ N ,
Here you can learn all about dimate change research, what teabiags have g0t 1o do with @ and how you can paricipate in this global experment! 4 schools Tea Time 4 Schools - citizen science project - understanding the importance of soil, :
Post one tea bag at a time
0sis www.teatime4schools.at

Videos

—

THANK YOU FOR LISTENING!

roey.angel@bc.cas.cz  taru.sanden@ages.at . w&;
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