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Microbial ecology associated with CO; reduction

in water column of the Southern Ocean



ild

Al

10

uir

Y

Wl
Jo

Rl
"

Rl

ak

1o

I
1]

OF

0
ol

oD
of

LIC}.

[

S
=

=
=

JNE H

=
o

PRIE)” ohm el

31

2017.01.

E
ior
o0
i0J

80
A

feY

-

wr

Ok

1o
K0
Bl

ol
=

feY

—_

wr

ok

0

70

olc

H

0 3J

—_

X0 o

o) K

S

-

ol



o)
o
—_— o
o <
o S
gl 2
N F
=K _
T —
3 ™
ll
iz m_m iy
u_.E o
~
of
oy L
~ ‘Be
o on oy
TR ~
_Ea _,T O T
iof B o *H
wr
n
®OFEE
" Aﬁ
_Z_O \\m of- ‘UlL
G+ RE oW
= | 2T @
o S
Nr fo MM ﬂ
n s
~
™
s
o} M_.
T jo
RO =
B 00
™
e X
X o
™ = o He
s s WX
B B ~ -
i r = 4r
oF oF B

QHATARE FA2E |22 5007k0])

=e)

HgolA DrgE Hol

L
.

]_

HAY, 258 5

NEE Eols

L o
- T

e

e A ol A

3]

1
R

H| g o}
(microbial loop)& &

CO»

it

=z 2
TE5Y

A,

S

oF7]

=

=

5 o}

[¢)

9

o] &aAA 7]

GAZ A

)

21
W &3+ 24 biological carbon pump=

=

=

s

pzel
o
i
~

frou

B

-

o

p 1S

;OL

Njo
w_m
o
N
o
w5
h
o
o)

00

=

[e)
=T

ol

2 d7dH. b2k, mA

JJo

A %71

4q
)

‘04

=0

f

)

Bl mE

ﬁ.o
o
_zﬁo
A\

nr
vl

)
!
ofo

I
=

Fa (2)m) A8

9

ol 282 Aoz A

S

g o]

=
microbial biomass, microbial respiration, carbon cycle, mineralization of

organic carbon, Southern Ocean

Optode sensor
o

K

.
R

o]

(2 574 o))

7ol A

Rzl
9l

pu

A
AN




Hr

Al

0

o]
o

=K

74 ol A

s

F71ES 13l

1
o

HF el Al oA =2k

S dte gol= S
DU A= Yol (microbial loop)S &3 &E/7]84

5

(biological carbon

hyz v
L 3L

= F

AW, 3)m A

d|

Bgdoms A

=
=

W CO;

PN
T
e

3

3)

5

A, 2)3 5=

H)
B

g A

=
=

o}7]

3=

ok
o3

e
o

AA 7]

o

o

o
(microbial carbon pump)

@ a

=
s F

pump)

3)

Fod

Rk

=
=

7] €4 (RDOC)

=
=

o

ol FAH WA 5

A= ol

e fr7lE e H CO.o A

N OH(EE 22 A A 7]

_E.h

o

0

o] ofg}). webA, Ay

1=
[}

O

olo

AT 7R

1.

_Eu

1}
o

ki3

°]-&

=
=

- Optode sensor

rvze)

N
il

.
1o

i



=
[}

7kl &8

E

-
o %

gaA 7]

3

nr

]



SUMMARY

I Title

Microbial ecology associated with CO; reduction in water column of the

Southern Ocean

II. Purpose and Necessity of R&D

Heterotrophic bacteria are important role regulating the carbon cycle in the
ocean. Heterotrophic bacteria (1) transfer dissolved organic carbon into the
high trophic level in the microbial loop, (2) attenuate biological carbon pump
with respiring organic carbon to CO. and (3) enhance potential ability of
carbon capture and storage through the production of refractory dissolved
organic carbon via microbial carbon pump.

Increase of water temperature by global warming would accelerate the
emissions of CO, from microbial respiration. Thus, the study of interaction
between microorganisms and organic carbon is essential to understand
carbon cycle in the water column of the Southern Ocean, and evaluate the

ocean carbon storage capacity due to climate change.

III. Contents and Extent of R&D

- Measurement of oxygen consumption rates by microorganisms in the
Southern Ocean, using optode sensor

- Investigation of organic carbon oxidation by microbial respiration on carbon



storage capacity of the Southern Ocean
- The study of interaction between microorganisms and organic carbon to

understand the biogeochemical cycle in the Southern Ocean

IV. R&D Results

- Comparison of the methods of microbial respiration measurement between
Winkler method and optode sensor

- Measurement of microbial respiration rate through culture in the Lab.

V. Application Plans of R&D Results

Microbial respiration investigated in this study will provide an information
on the role of the Southern Ocean in controlling the carbon cycle and
climatic change associated with the global warming in the Southern Ocean.
The investigation of microbial respiration in the Southern Ocean provides

new insights into the roles of prokaryotes in carbon cycles.
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