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Figure 21. Lake Kallavesi freeze-up and break-up time series updated until the
winter 2017-2018.
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Impacts of browning and eutrophication on phytoplankton
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Objectives

1. Describe aquatic microbial
diversity response to increasing
allochthonous dissolved organic
carbon (DOC) input (browning)

2. Describe total diversity of
planktonic aquatic microbes
(phytoplankton + bacteria) in
lakes
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Laboratory experiments

Experiment 2 in 2021

e Lake water (Lake Valkjarvi)

Experiment 1 in 2020

e Lake water (Lake Valkjarvi)

® |llumination 16:8 h ® |llumination 16:8 h

e Temperature 20 °C e Temperature 20 °C
e Duration 12 days e Duration 8 days
e Volume 2 L, 4 replicates ® Volume 1L, 3 replicates
e Treatments (HuminFeed addition): ® Treatments:
20 mg Pt Lt (control) *  Control
25 mg Pt L' (HF2.5) * Glucose +1 mgL?
30 mg Pt L'1(HF10) * Light intensity -50%
50 mg Pt L' (HF40) *  Glucose +1 mg L and light intensity -50%
N
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Experiment 1
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Effects of temperature and DOC

L]

Number of taxa

SY KL

02, CO2, Par and
Temp. sensorers
A Climate station
/ Wind sensors
D +3 C, Season length
Controls

90
80
70
60
50
40
30
20
10

0

11.6.2018
B Warmed B Ambient

3.9.2018

No of taxa

No of taxa

Ambient temperature

B

-
g o B

Control Low Mid High

M 116.2018 [3.9.2018

Warmed
[
B9 - =
=
2= H =
Control Low Mid High

B 11.6.2018 ©3.9.2018

Vuorio et al., unpublished

Shannon diversity

Shannon diversity

3,00
2,50
2,00
1,50
1,00
0,50
0,00

3,00
2,50
2,00
1,50
1,00
0,50
0,00

Ambient temperature
==

E o
- b =

Control Low Mid

W 11.6.2018 [ 3.9.2018

Warmed
= e
Control Low Mid

W 11.6.2018 [ 3.9.2018

l%

High

High



11.6.2018 3.9.2018

Autotrophs Autotrophs
_, 16000 _ 16000
= 14000 = 14000
2 12000 2 12000
2 10000 ﬁ 10000
£ 8000 £ 8000
2 6000 2 6000
@ = === @
4000 (==} 4000 -
2000 2000 [l || ]
0 0
Control Low Mid High Control Low Mid High
B Ambient B Warmed B Ambient B Warmed
Phagotrophs Phagotrophs

=, 300 ' =, 300
¥ 250 == w250
2 200 4 200
£ £
5 180 5 150
@ 100 o 100 en
50 L 50
o i b 0 = = v
Control Low Mid Control Low Mid

W Ambient O Warmed W Ambient 0@ Warmed

Heterotrophs

Heterotrophs

Biomass ug L*
Biomass ug L*

e

=
Mid

PRV

—— —— —

Mid

——

Control Low Control Low

W Ambient E Warmed B Ambient B Warmed

= = —



Ambient Warmed Ambient
11.6.20

_— 1| | L
Control Low  Mid  High Control Low  Mid  High Control  Low  Mid  Hidh?

Warmed

Biomass pg Lt

\
\
1
I

I

L
Control  Low i High

W Cyanobacteria = Cryptophytes ™ Dinoflagellates - Golden algae ™ Diatoms
B Euglenoids B Raphidophytes B Chlorophytes B Desmids B Other groups B Euglenoids B Raphidophytes B Chlorophytes B Desmids

4000 I I
2000
i-H=mpull= p_AR.E0=

s -\ Vi
Control Low  Mid  High Control Low  Mid ngh ; Control  Low  Mid  Hijh” Control  Low
B Cyanobacteria = Cryptophytes M Dinoflagellates = Golden algae M Diatoms

M Euglenoids M Raphidophytes B Chlorophytes ® Desmids

W Other groups

[
@ 5 N &
g 8 8 8
a o o

Biomass pg L™

3
g2
Biomass pg L

N

Mid sHl_gh'/
Golden algae M Diatoms

M Euglenoids M Raphidophytes M Chlorophytes ® Desmids

B Cyanobacteria = Cryptophytes M Dinoflagellates
W Other groups

W Other groups




Genetic of bacteria and funtional diversity
of eukaryotic phytoplankton and protists
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Overall conclusions

® Browning favours bacteria grazing mixotrophic (phagotrophic)
phytoplankton

® Browning in warmer climate can increase the abundance of
bloom forming cyanobacteria

® Browning changes phytoplankton composition and favours the
”slimy alga” Gonystomum semen

e Changes in functionality can be greater than changes in
diversity

e Changes in phytoplankton community composition can lead to
reduction in the production of essential fatty acids
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