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T FROSARZBTIE. IL—VT7OFR
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Research Report
Elisabeth J. COOPER

| was invited for three months to Kyoto
University’s Centre for Ecological Research,
from mid- December 2013 to mid-March 2014. |
am a plant ecologist from England but living and
working in Norway. What can a plant ecologist
study in winter, you may ask? Well, | originally
had a huge and over- ambitious plan for a large
field experiment whilst | was here, which proved
not to be very practical in the short time frame
of my visit, during the coldest part of the year.

So | am using the time here for several
different, but very valuable activities. Firstly, |
am using the opportunity to get to know students
and staff at CER so that we might plan future
research together. My work in Arctic Norway is
very much focussed on the plants response to
an earlier start to the growing season, and the
drivers of senescence at the end of the growing
season. In the High Arctic there is 24 hour
daylight for 4 months each year, which poses
particular challenges to plants. How does this
affect their circadian rhythm? Does a circadian
rhythm even exist in these plants? What are
the drivers of phenological phase changes, and
is it purely controlled by temperature? What is

Research Report
Tapan Kumar KAR

| decided to spend three months at CER,
Kyoto University as to be able to deepen
my understanding and collaboration with
Prof. Atsushi Yamauchi, a researcher
in mathematical ecology. The research
experience at CER has been extremely
stimulating. Three months went by incredibly
quickly contrary to what | expected and my
host Prof. Yamauchi arranged everything for
me for the purpose of living and research
in Japan. The research approaches of both
Prof. Yamauchi and my own are well suited
for complementary interactions and thus this
invitation establishes a long term collaboration
for us. My visit to this lab presented a multitude
of new scientific opportunities, including
meeting with the group members and scientific
discussions. Over the period of my three
months stay at CER, | was also able to share



the effect of climate change on these factors for
Arctic plants, and for species migrating north? |
am hoping that a good collaboration will be built
with Prof Kudoh, Dr Miryeganeh, and others to
work on such questions in the future; maybe
even a joint collaboration with CER and Bristol
University, England- exciting times ahead!

Secondly, | am building on previous
collaborations with Japanese scientists from
other institutions. We have had (or will have)
meetings to discuss future collaborative work
in the Japanese Alps and Svalbard, and | will
join in some winter fieldwork in Hokkaido and
near Toyama. We have a common interest to
investigate the role of snow on winter ecology,
especially on plant growth in the subsequent
Spring. So, yes, | came from Norway (where we
have a lot of snow) to CER (where there is not
much snow) to travel around Japan and shovel
snow away from plants. Ha ha!

Thirdly, | am representing The University
of Troms@ in making contacts for establishing
a student exchange agreement with Kyoto
University. Many students in Troms@ would
love to come to Kyoto for a short period of time
e.g. one month, one term or one year. So | am
finding out about those possibilities and hope to
bring back good news to Tromsg about courses

run in English language and that our Norwegian
students would be welcome to come here. And
of course, we welcome Japanese students to
Tromsg!

Finally, whilst | am here | am also working
on some articles for publication about my plant
ecology work. | had one accepted in January
and have a deadline for the final version of large
review on the effects of climate changes in winter
on arctic terrestrial ecology. | enclose here the
abstract of the article to be published in Plos One
in mid-February.

Abstract

The Arctic is one of the ecosystems most
affected by climate change; in particular, winter
temperatures and precipitation are predicted to
increase with consequent changes to snow cover
depth and duration. Whether the snow-free period
will be shortened or prolonged depends on the
extent and temporal patterns of the temperature
and precipitation rise; resulting changes will
likely affect plant growth with cascading effects
throughout the ecosystem. We experimentally
manipulated snow regimes using snow fences
and shoveling and assessed aboveground size
of eight common high arctic plant species weekly
throughout the summer. We demonstrated that
plant growth responded to snow regime, and

that air temperature sum during the snow free
period was the best predictor for plant size. The
majority of our studied species showed periodic
growth; increases in plant size stopped after
certain cumulative temperatures were obtained.
Plants in early snow-free treatments without
additional spring warming were smaller than
controls. Response to deeper snow with later
melt-out varied between species and categorizing
responses by growth forms or habitat associations
did not reveal generic trends. We therefore stress
the importance of examining responses at the
species level, since generalized predictions of
aboveground growth responses to changing snow
regimes cannot be made.

Citation:
Rumpf SB, Semenchuk PR, Dullinger S,
Cooper EJ (2014) Idiosyncratic Responses of

High Arctic Plants to Changing Snow Regimes.
PLoS ONE 9(2): €86281. doi:10.1371/journal.
pone.0086281
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many informal scientific discussions with lab
members in addition to the regular presentations
and seminars. Importantly, Prof. Yamauchi and
| have made a long standing mutually beneficial
international scientific relationship that will result
in on-going exchanges of ideas, science and
people.

The research plan at CER is carried out
through discussions, opinion exchanges,
lectures and other exchange activities. We have
thoroughly discussed and exchange our ideas on
the following topics:

(1) The consequences of creating marine

protected areas in multi-species and multi-

activity context e.g.,

a. MPA affects on the restoration of the
depleted fishing stocks and location in places
that will offer protection to the full spectrum of
the species and habitats.

b.The interaction between area closures,
stock mobility, target stock levels.

c. Economic consequences on both

fishing and non-extractive activities such as

ecotourism.

(2) Possible impacts of MSY policy in food

chain systems.

(8) Fishing down the food chain policy.

(4) Adaptation to invader and diversity

differentiation of two communitiesv.

(5) The role of other-regarding behavior as

a mechanism for the establishment and

maintenance of cooperation in resource use

under variable social and environmental
conditions.

From the collaborative activities it is understood
that the challenges and uncertainties of global
change and the complexity and unpredictability
of the dynamics of complex social-ecological
systems demand for new approaches to
ecosystem and resources management. The
dynamics of coupled social-ecological systems
and factors determining their resilience are still
largely unknown. The importance of feedbacks,
self-organization, structural characteristics,

such as diversity, redundancy etc., have been
recognized, but their integrated analysis and
understanding need further research. There is
also need to link between ecosystem services
and social and economic benefits and associated
values, including monetary values; i.e. what is
the role of ecosystem services in providing and
sustaining benefits for humans and how are these
benefits and values perceived by public and
policy makers?

Also during this visiting period we have
formulated a mathematical model to study the
impact of marine closed areas on the complex
social-ecological systems under a variety
of strategies and it will be communicated to
appropriate refereed journal when the whole

analysis will be completed.
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Distribution of methane oxidizing bacteria in the Fei-Tsui reservoir, Taiwan  Fun-kwo shian

Fuh-Kwo SHIAH', Yuki KOBAYASHI', Masayuki ITOH> and Noboru OKUDA®

1.Research Center for Environmental Changes (RCEC), Academia Sinica, Taipei, Taiwan

2.Center for Southeast Asian Studies, Kyoto University
3.Center for Ecological Research (CER), Kyoto University

Methanotrophs are aerobic prokaryotic
bacteria live on methane, which gives
them an alternative name of “Methane
Oxidizing Bacteria (MOB)”. In most if
not all aquatic ecosystems, materials
are transferred within the food-webs
via the “microbial-loop” processes. The
relative importance of the MOB in this
pathway is largely unknown, and awaits
further investigation. As a first step, the
spatio-temporal distribution of MOB
in a subtropical P-limited reservoir in
Taiwan has been conducted through the
collaboration between RCEC and CER
since 2012.

Is MOB pathway important in sub-
tropical region?

Methane (i.e. CH,) is an important trace
gas which is 25-times more effective than
carbon dioxide as a greenhouse gas. CH,
may account for 20% of current global
warming. Recent studies conducted in
temperate region suggested that lakes
were the primary source of global CH,.
This estimation could be biased since
CH, emission rates in many sub-tropical
and tropical lakes are still unknown. In
a previous study conducted in the Fei-
Tsui (i.e. FT) reservoir (121°34' E; 24°54' N),
we found that the carbon isotope ratio
of particulate organic matters (i.e. POM;
range, -38.8~-23.1%o) and crustacean
meso-zooplankton (range, -35.5~-15.3 %o )
were extremely depleted in the early

winter period when vertical mixing was
strong. Their depleted carbon isotopic
signature might be derived from MOB.
We suspected that the contribution of
MOB to zooplankton as a food source
through the microbial-loop processes
might change seasonally. However, direct
evidence for the presence of MOB in this
sub-tropical reservoir was not available till
recently.

Water samples were collected monthly
from 8 depths (2, 10, 30, 50, 70, 80, 90
and 100 m) at the dame-site of the FT
reservoir during the period of Feb 26" ~
Jun 18™, 2013. The CARD-FISH (catalysed
reporter deposition fluorescence in situ
hybridization) method with group-specific
oligonucleotide probes (My 84, My 705 for
Type I, M a450 for Type Il and DBACT-1027
for NC10) was used to detect type | and
[l methanotrophs and the NC10 bacteria.
Total bacterial abundance was determined
by DAPI (4, 6’-diamidino-2-phenylindole)
method. The headspace method was used
for CH, measurement.

Results and Discussions

CH, concentrations were not detected
in the upper 80m, and could only be
observed at depths >90m. Averaged CH,
concentrations in the deep-waters varied
within a range of 5~27u M/L with the
maxima occurred in June 04" (Fig. 1A). The
depth profiles of MOB were quite similar
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to those of CH,, with much lower number
(<0.5 x10° cells mL") in the upper 80m and
higher abundance in the bottom water.
Averaged total MOB counts (1.06~2.34
x10°cells mL™") in the deep-waters varied
2-fold, and its temporal pattern was more
or less opposite to that of CH, (Fig. 1A).
This indicates that, in case of total MOB
abundance, the growth of MOB could
not correspond to the changes of CH,
immediately.

On average, Type |, Type Il and NC10
constituted 16%, 32% and 52% of the
total MOB respectively (Fig. 1B). Total
MOB showed no relationship with the
most abundant NC10, but with the similar
trends with Type | (r= +0.88, n=7) and
Type Il (r= +0.69, n=7), in spite of their
lower relative contribution. Many previous
studies indicated that only Type Il was
found in subtropical aquatic ecosystems.
This study for the first time, suggested
the existence of Type | with supporting
the previous studies demonstrating the
predominance of Type Il in subtropical
area. Among the three MOB species, NC10
was the most abundant one in the deep-
waters. Its abundance could reach >2.0 x
10° cells mL". Previous studies showed that
NC10 existed mainly in the upper layer
of sediments. This is the first evidence
demonstrating the existence of NC10 in
the water column of lakes though they are
sometimes found in the sediment.

| | |
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M
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Figure 1. Temporal variation of (A), methane concentration and the total abundance of
methane oxidizing bacteria (MOB) and (B), the abundances of the total MOB,
Type |, Type Iland NC10. All values in (A) and (B) were the averages of the deep-
water measurements at depths of 80~100m.
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“Big microbes”: International workshop
on microbial ecology for young scientists
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