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Effect of expansion of lotus vegetation on methane food web in a shallow lake

SHIKANO, SHUICHI
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In Lake lzunuma, a shallow lake in Miyagi prefecture, the expansion of lotus
vegetation caused oxygen-depleted lake water recently. In the lotus vegetation, methane diffused into
lake water from the sediments and was accumulated in the lower Iaxers during summer period. From the
bacterial community analysis using the environmental DNA, the methane oxidizing bacteria which could grow
in lake water were detected, and the changes in bacterial community corresponded to methane concentration
and water temperature. Since carbon stable isotope ratios of zooplankton and fishes were depleted during
summer period, it is suggested that methane food web originated from biogenic methane and methane
oxidizing bacteria may be expanding to lake water environments.




(Deines et al. 2007)

1.8 m

(Yasuno et al. 2012)

(Taipale et al. 2008)
1998

80

1)
)

®)

) DNA

1)

3.7 km2 1.6 m
0.76 m

)

TNVEYEEES5~6cm

GC-FID
3)
DNA
DNA
DNA
Type Type
PCR
DGGE PCR DNA
Image-J 1.48v NIH,
USA
R Vegan
package
*)
(Delta-plus, Thermo Finnigan
)
@
120~180cm
2~
3



5mg/L
@
2013
AVS 32N
£ 2] .
= o 5
w8 A
'{DE o
@ 8, fe]
0
_’Q ° o o o o a o fe]
Hoe © 23.1
% (] /ﬂ o o a o] 0
(] [02 ] o a ] Q|
6 7 8 9 10 11 12(8)
NZBEEN
z 8
L
w8
i &
e 8 a3 [e]
N
~’Q ° a Q
@ ©
j,g\ aQ Q
6 7 8 9 10 11 12(A)
(b 9/L)
7 8
10 p g/L 23.1 p g/L
10
Mg/l 65.1 p g/L
9
2014
2013
(€)
Type 1
Type 2 DGGE

Typel

INRBEEZE S INREEER
. _ﬁ_f_ﬁf&l K i_E_?%#_&I K
30% %é %70 40 10 %;g %70 40
-8 - 8
ey Ll b
-~ - g
= 3
60%
Type2
INREEE S INREEENR
HEY K HEY K
30% ---- -
E% J%704010%% %4010
—— h:—— ’ o — - —
60%
2 DGGE
DGGE
Type
1 Type2
Type 1
7 12
)
-25%o 8 H~9

-35~-37%o



-30%o
(-80~-50%0)

5
13 -29.2~-27.4%o -
24 =27 .5%0
11
15 -30.9~-32.2%0
10 30.2%o
®)
2008

Deines P, Grey J, Richnow H and Eller G.
2007. Linking larval chironomids to methane:
seasonal variation of the microbial methane
cycle and chironomid §"°C. Aquat Microb
Ecol 46:273-282.

Taipale S, Kankaala P, Tiirola M and Jones
RI. 2008. Whole-lake dissolved inorganic "*C
additions  reveal seasonal shifts in
zooplankton diet. Ecology 89:463-474.

Yasuno N, Shikano S, Muraoka A, Shimada

T, Ito T and Kikuchi E. 2012. Seasonal
increase of methane in sediment decreases
3"C of larval chironomids in a eutrophic
shallow lake. Limnology 13:107-116.

Yasuno N, Chiba Y, Fujimoto Y, Shindo

K, Shimada T, Shikano S and Kikuchi E.
Zoobenthos are minor dietary
components of small omnivorous fishes
in a shallow eutrophic lake. Marine and
Freshwater Research 2016

DOl 10.1071/MF15156

63 2016
3 24
63
20106 3 24
10
2006 2 29
10
2006 2 29
10
2006 2 29
2015 9 29 80
2015 9 28
80
27
2015 9 22
9
2015 2 21



2015 2 21

61 2014 3 16

@
SHIKANO, Shuichi




