Assessing arctic flora composition;
in the Siberian treeline ecotone

Vegetation mapping, pollen analyses and
sedimentary DNA metabarcoding
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Fig.1: Location overview about the arctic treeline (grey), Taiga-Tundra transgression zone - 300 km (WeSt/eaSt)
(green) and the coring site (red)
Fig.2: Impressions of vegetation cover, lake and fieldwork at the coring site
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Aims/Objectives SV

1. Better understanding of siberian ecotone
— Status quo of treeline vegetation
— Fast changing Arctic (SERREZE et al. 2009)

2. Comparison of different vegetation
assessment methods

— Pollen records
— \Vegetation surveys
— Genetics (metabarcoding)
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Research questions AN/
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Methods SNV

* Pollen counting

* Vegetation surveys

. Metabarcod
Metabarcoding I

2013

hatanga
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Comparison of methods
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Advantages

Pollen

* recent and past changes
* |ocal and regional vegetation
* Long research tradition

Vegetation surveys
* reliable impression on coverage §iEEE
* Directly comparable : fim
* Well established T

DNA metabarcoding

 QOver-underestimations visible
e Assessability becomes ,easier”
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Disadvantages

Pollen

* Influenced by strength of pollen rain
* Pollen conservational grade
* Under-overerstimation are common

Vegetation surveys

e Biased by flowering season
* Level of identification

* Time consuming/difficult to maintain

DNA metabarcoding

* False positive: contamination, base shifts
* Mistakes in the databases J
* Origin of DNA sometimes vague N\&
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How to trace vegetation by DNA?  a'any

* Metabarcoding: molecular approach that can
identify specific sequences of DNA (barcode)

— provides information about:
e quality and quantity
* very high resolution
* cryptic vegetation

— over-/underestimation visible

— assessability becomes easier
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Preliminary DNA results €AW/

e 50 GB of data

— 5026 unique sequences
* 1902 =95 % similarity to arctoboreal database database
* 619 =98%
243 =100 %

Terrestrial 135 ~ 5.9 Million
Aquatic 18 ~ 1.2 Million
Bryophytes 19 ~ 4200
Equisetaceae 6 ~ 544,000
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Preliminary results

27.03.

1.0

0.5

0.0

0.5

-1.0

1.0

05

0.0

-0.5

-1.0

PC1&2 = 44% ®

Brassicaceae ’
Plentiia. Typ
. Senecio typ

Cassioppe

Betula und Alnus
typen zusammengefiigt

-1.5 -1.0 -0.5 0.0

22

Raggnculus

DNA PCA
n=14
0.5%in5

%

0.5 1.0

Eigenvalue 0.50% auf PC1&2 Larix

-1.0 -0.5 0.0

PC1

pollen 3
g
vegetation -

@ tundra
tree tundra/treeline
: |Ight taiga (zwei Farben, da 2 verschiedene sites)

DNA

AWI - Geotreff

PC1&2 =67%

Rosaceae Ranungeyi

aK2
Rubus
T T T T T .
-1.0 -0.5 0.0 0.5 1.0
Taxa diversity
2
8
2 —
o
DNS pollenebene. Pollen Vegetation

ﬁ HELMHOLTZ

| ASSOCIATION

13



Research questions / ideas €AW/

DNA as contributing method?
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What is next?

HWI-D00393:89:C5PRAACXX:6:1101:17063:50542_CONS_SUB_SUB

HWI-D0039: CSPRAACXX:6:1101:17328:51636_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:17446:54303_CONS_SUB_SUB_CMP
HWI-D0039: C5PRAACXX:6:1101:17536:3678_CONS_SUB_SUB_CMP

HWI-D00393:89:C5PRAACXX:6:1101:1782:71415_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:18356:11119_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:18461:6841_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:18618:37450_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:18700:19074_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:18808:3120_CONS_SUB_SUB
HWI-D00393:89:CSPRAACXX:6:1101:18844:2242_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:19011:3511_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:19295:1975_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:19315:3027_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:19358:49317_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:19467:30197_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:19526:77982_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:19571:3447_CONS_SUB_SUB

HWI-D00393:89:C5PRAACXX:6:1101:1985:2215_CONS_SUB_SUB
HWI-D0039: CSPRAACXX:6:1101:20045:10645_CONS_SUB_SUB
HWI-D0039: C5PRAACXX:6:1101:2019

HWI-D0039: CSPRAACX 1101:2043.

HWI-D0039: CSPRAACX: 1101:2051.
HWI-D00393:89:C5PRAACXX:6:1101:20735:.

HWI-D0039: CSPRAACXX:6:1101:2079
HWI-D00393:89:C5PRAACXX:6:1101:20852:

HWI-D0039: CSPRAACXX:6:1101:2101.

HWI-D00393:89:C5PRAACXX:6:1101:21126:5293_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:21266:15119_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:21277:2828_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:2200:1977_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:2288:46743_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:2455:91792_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:2686:7440_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:2733:2000_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:2770:4160_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:2782:35131_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:2894:2281_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:2901:4737_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:

HWI-D0039: CSPRAAC!
HWI-D00393:89:C5PRAACXX:6:1101:3085:66802_CONS_SUB_SUB_CMP
HWI-D0039: CSPRAAC )_(

HWI-D0039: CSPRAACXX:6:1101:3306:5811_CONS_SUB_SUB_CMP
HWI-D0039: CSPRAACXX:6:1101:3308:3610_CONS_SUB_SUB
HWI-D0039: CSPRAACXX:6:1101:3677:35240_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:3904:3267_CONS_SUB_SUB
HWI-D0039: C5PRAACX! 1101:3955:16695_CONS_SUB_SUB

HWI-D00393:89:C5PRAACXX:6:1101:3976:16462_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:4165:62439_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:4340:2226_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:4396:5373_CONS_SUB_SUB_CMP
HWI-D00393:89:CSPRAACXX:6:1101:4488:2490_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:5047:38889_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:5137:4110_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:5510:87360_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:5608:2667_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:5665:6615_CONS_SUB_SUB_CMP
HWI-D00393:89:C5PRAACXX:6:1101:5791:48849_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:5927:4507_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:6007:2364_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:1101:6051:23513_CONS_SUB_SUB
HWI-D00393:89:C5PRAACXX:6:
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1 Veratrum
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1 Equisetum

1 Bistorta vivipara

1 Ribes

1 Epilobium arcticum

1 Saxifragaceae
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1 Poeae
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1 Pedicularis lapponica
1 Asteroideae
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1 Bistorta

1 Thymus
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1 Empetrum

1 Bromus pumpellianus
1 Physaria arctica

1 Pooideae
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1 Micranthes nelsoniana
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['Androsace chamaejasme']
['Thalictrum alpinum'’, 'Thal
['Carex lachenalii']

['Carex bebbii', 'Carex palli
['Carex obtusata', 'Carex pa
['Oxyria digyna']
['Valeriana septentrionalis’
['Carex microglochin']
['Hedysarum boreale']

1}

['Pedicularis interior', 'Pedi
['Sphagnum russowii']
['Arctophila fulva', 'Duponti
['Equisetum variegatum', 'E
['Andromeda polifolia']
['Pyrola rotundifolia']
['Tofieldia coccinea']
['Vaccinium vitis-idaea']
['Larix cajanderi', 'Larix dah|
['Bryum arcticum', 'Bryum p|
0

['Alyssum obovatum']
['Pachypleurum alpinum']
['Convallaria majalis']
['Nuphar pumila', 'Nymphag
['Caltha palustris', 'Caltha g
['Eriophorum callitrix', 'Erioj
['Cardamine microphylla’, '
['Saxifraga funstonii', 'Saxif
0

['Hippuris vulgaris', 'Hippur
['Veratrum oxysepalum', 'V
['Pedicularis verticillata']
['Sparganium angustifolium|
['Myriophyllum sibiricum']
['Arnica angustifolia', 'Amid
['Equisetum pratense', 'Equ
['Bistorta vivipara']

['Ribes spicatum’, 'Ribes tri
['Epilobium arcticum']
['Saxifraga tenuis', '"Micrant]
i}

['Geum rivale', 'Geum macr
['Deschampsia anadyrensis
['Populus suaveolens', 'Popl
['Pedicularis lapponica']

0

['Lemna trisulca']

['Bistorta elliptica’, 'Bistort:
["Thymus oxyodontus', 'Thys
i}

['Empetrum sibiricum', 'Em
['Bromus pumpellianus']
['Physaria arctica']

0

['Silene pauciflora’, 'Silene
['Ranunculus reptans']
['Saxifraga hirculus']
['Pedicularis langsdorffii, '
['Saxifraga cernua', 'Saxifra
['Stuckenia filiformis', 'Stucl
['Myosotis alpestris']

0

['Eritrichium aretioides’, "Er|
['Tephroseris palustris', 'Te|

['Micranthes nelsoniana']

1 Androsace chamaejasme
1 Thalictrum

1 Carex lachenalii

1 Carex

1 Cariceae

1 Oxyria digyna

1 Valeriana

1 Carex

1 Hedysarum boreale
1 Asteraceae

1 Pedicularis

1 Sphagnum

1 Poinae

1 Equisetum

1 Vaccinioideae

1 Pyrola nephrophylla
1 Tofieldia

1 Vaccinium vitis-idaea
1 Pinaceae

1 Bryaceae

1 Rosoideae

1 Alyssum obovatum
1 Pachypleurum alpinum
1 Nolinoideae

1 Nymphaeaceae

1 Caltha

1 Eriophorum

1 Cardamineae

1 Saxifraga

1 Poeae

1 Hippuris

1 Veratrum

1 Pedicularis

1 Sparganium

1 Myriophyllum sibiricum
1 Heliantheae alliance
1 Equisetum

1 Polygonoideae

1 Ribes triste

1 Epilobium

1 Saxifragaceae

1 Puccinelliinae

1 Colurieae

1 Poeae

1 Populus

1 Pedicularis lapponica
1 Astereae

1 Lemna trisulca

1 Bistorta

1 Mentheae

1 Carex

1 Empetrum

1 Bromus

1 Physaria arctica

1 Poeae

1 Caryophyllaceae

1 Ranunculus reptans
1 Saxifraga

1 Pedicularis

1 Saxifraga

1 Stuckenia

1 Myosotis

1 Pooideae

1 Boraginaceae

1 Asteraceae

1 Micranthes nelsoniana
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Also to all members of the expeditions in 2011 and 2013, L
as well as everyone who helped to organize and made the project run
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